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O6 aBTope

Hukonac 3akac (Nicholas Zakas) 3aHumaercsi pa3paboTKOH BeO-NPUJIOKEHHH, B OCHOBHOM KJIHEHT-
CKOM ux uactd, HaunHas ¢ 2000 roma ¥ LIMPOKO M3BECTEH CBOMMM KHHUTAMH W JIEKIUSIMH O TMEePeIOBbIX
npuemMax pa3paboTKH MOJb30BAaTENbCKOro HHTep(eiica. B TeueHue msiTH JieT OTTauMBaJ CBOH OIBIT, pa-
6otast B Yahoo!, rme 3aHuMMaJs MOCT Bedylero WH»KeHepa, OTBEUalIlero 3a TJaBHYH cTpaHuiy Yahoo!.
ABTOp HecKO/NbKUX KHUT, BKatouas Principles of Object-Oriented JavaScript (No Starch Press, 2014) u
Professional JavaScript for Web Developers (Wrox, 2012)!.

! Hukonac 3akac «JavaScript 115 npodeccHoHa bHBIX Be6-paspaboTurkos». — [lep. ¢ anri. — CII6.: Tutep, 2015.



O Hay4yHOM pepnakTope

IOpuit 3aitues (Juriy Zaytsev, usBecten B CeTH 1Mo MCeBIOHUMOM kangax) — BeOpa3pabOTUMK, MPO-
xupatonii 8 Hoto-Hopke. Hccnenyer v numeT o HeoObdHOH npupoge JavaScript Haunnas ¢ 2007 roxa.
BHocuT BKJan B pa3BUTHE HECKOJbKHX OTKPBITHIX MPOEKTOB, BKJuas Prototype.js, u apyrux momynsp-
HBIX MPOEKTOB, TAKMX Kak ero cobcTBeHHbId Fabric.js. CoocHoBaTesb KoMnanuu printio.ru, 3aHuMarowecs
neyaThio Moj 3aKa3. B HacTosiiee Bpems paboraer B Facebook.



[Mpenucnosue

sk ECMAScript 6 Buxpem BopBascsi B Mup. OH TOSIBUJICS, KOTZa MHOTHE yXKe MepecTay XIaTh
ero, ¥ pacmpocTpaHsiics ObicTpee, YeM MHOTHE yCIEBaJd 3HAKOMHTBCS C HUM. Y KaXKAOTO CBOSI UCTOPHUS
06 3TOM. A BOT MOHl.

B 2013 rony s paboTan B mpoekTe, LieJblo KOTOpOro Oblia cBsidaTh iOS ¢ Be6. dto Oblio elle 10 Moero
y4yacTus B cO3/laHUM MpoekTa Redux W [0 BCTymJeHHs B COOOLIECTBO Pa3pabOTYMKOB TPOTPaMMHOTO
obecreyeHrs ¢ OTKPBITBIM HUCXOOHBIM KoioM Ha JavaScript. B ToT MOMeHT s yrmopHO NbITajacsi OCBOUTb
TPUHLIMIEl pa3paboTKH BeO-TPUNOKEHUH U TpeObiBaj B CTpaxe Iepel HOBBIM M HeusBedaHHbIM. Hara
KOMaHJa J0JI’KHa OblJa BCEro 3a HECKOJbKO MeCSILeB CO3/aTh C Hy/s BeO-BEPCHIO HAllero MpoayKTa Ha
JavaScript.

CHaua/sia MHe Ka3aJocb HEBO3MOXKHBIM Hanucath Ha JavaScript uto-To GoJiee UK MeHee cepbe3Hoe. Ho
HOBBIH 4JleH KOMaHIbl yoenua MeHsi, yto JavaScript — nasneko He UrpylleuHBbIH sI3bIK POrpaMMHUPOBAHHS,
M 51 corJlacuicsi naTth eMmy waHc. S orOpocuna Bce cBou npenyOexpaeHusi, oTkpoln MDN u StackOverflow
¥ BIIepBble MPUCTYNHJ K JdeTaspHOMYy H3ydeHHio JavaScript. Ilpoctora si3bika, KOTOpylo s 0OHapy»ud,
ouapoBasa MeHsl. OfMH M3 KOJJer Hay4yusa MeHs I0Jb30BaTbCsl TAaKMMH HHCTPyMeHTaMH, Kak linter u
bundler. OxHax1bl, CIyCcTs HECKONBKO HelleJsb, 1 TIPOCHYJICS U TOHsJ, 4yTo o6oxKalo mucath Ha JavaScript.

Ho, kakK u3BecTHO, COBepIlIeHHBIX SI3bIKOB He cyllecTByeT. f He BHeJ 4YacTbIX OOHOBJIEHHH, K KOTO-
pBIM TIPUBBIK, paboTas ¢ APYTrUMH si3blKaMU. ENMHCTBEHHOE cyllecTBeHHOe 00HOBJeHHe B JavaScript 3a
necsitusietie — ECMAScript 5 — okasasocb npocToil YHCTKOH, HO 1axKe B 3TOM CJydae MOTpe6oBasoCh
HECKOJIbKO JIeT, UT0Obl Bce Opaysepbl peasnn3oBasy MONHOLEHHYIO MOAAEPKKY 0OHOBJEHHOH Bepcuu. B To
Bpems rpsanyuas crnenudukanus ECMAScript 6 (ES6) nox konoBbiM HasBaHueM Harmony Oblia pase-
Ka OT 3aBeplleHHsl, U Ka3ajoch, YTO OHA BBIHAET B JAajeKoM-fasnekoM Oyayiiem. § Torma aymad, uro,
BO3MOXKHO, JIMIIb JIeT yepe3 AecsATh CMOTY Hamnucath nepBeld Kox Ha ES6.

Ha ToT MOMEHT cylliecTBOBa/JO HECKOJNBKO IKCIEPUMEHTaJbHbIX «TPAHCAATOPOB», TakUX Kak (Google
Traceur, koTopele npeo6pa3oBbiBain Kox Ha ES6 B kox Ha ESH. BosnbliMHCTBO M3 HUX HUMeENO Ccepbe3Hble
OrpaHWYeHUs] UK OBbLJIO KECTKO 3aBS3aHO Ha CYLIeCTBYIOLIMU KoHBeHep cO6opku JavaScript. Ho sarem
MOSIBUJICS HOBBIH TpaHCJAATOP MOJ Ha3BaHUeM 6705, U Bce M3MeHHJoCb. OH OB NPOCT B YCTAHOBKE,
XOpOLIO MHTErpUpoBaJjCs C CYLIECTBYIOIIMMH HHCTPYMEHTaMHU H TPOU3BOAMJ UYHUTAeMbll MpPOrpaMMHBIH
kox. OH pacrpocTpaHuics, NOAOGHO JieCHOMY noxkapy. TpaHcasitop 6105, HblHE H3BEeCTHBIH MO Ha3BaHHEM
Babel, no3BosuI UCIOMB30BaTh HOBble BO3MOXKHOCTH ES6 emne no Toro, kak pa6ora Haj crneuupuKalnuren
Oblia 3aBepllieHa. 3a HeCKOJbKO MecsleB ES6 pacnpocTpaHu/cs nosciony.

ES6 paspesnun coobuiectBo B cuny psiga npuuyuH. Korna sta KHUra yXxoiuJa B redaTb, elle He BCe ero
BO3MOXKHOCTH OBIJIM peasjii30BaHbl B OCHOBHbIX Opay3epax. Hanuuue stana cOOpKHU BBIMJIIAUT MyTarOLIAM
I/l HAUMHAIOLIUX U3y4yaTh s3blK. HekoTopele 6U6IMOTEKH COMPOBOXKAAIOTCS NOKYMEHTAllMel U MpUMepaMu
Ha ES6, ¥ y MHOTHX BO3HHKaeT COMHEeHHE B BO3MOXKHOCTH HCIOJIb30BATh 3TH OMOIMOTEKH B Kome Ha ESS.
DTO BHOCHUT JOMOJHHUTENbHYIO MyTaHULy. MHOrve He 0XKHAAJMH MOSIBJIEHHS HOBBIX BO3MOXKHOCTEH B SI3BIKE,
MOTOMY UTO OH MOUTH He H3MeHsjcs npexpe. J[pyrue c HeTepreHHWeM XKAaJd HOBOBBENEHHH M cpasy
MPUCTYIUAN K HCIOJb30BAHUIO BCEX HOBBIX BO3MOXKHOCTEH, nake Korga B 3TOM He OblJI0 HeOOXOIUMOCTH.
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Kak pas xoraa g To/bKO HabpaJicsi HEKOTOPOro OMbITa MporpaMMupoBaHus Ha JavaScript, s moyyBcTBO-
BaJl, UTO KaK OyATO KTO-TO MBbITAaeTCs BBIPBATh KOBPUK M3-110J MOUX HOT, U Telepb s BbIHYK/JeH NPUCTyNaTh
K M3y4YeHHUI0 HOBOTo si3blka. B TeueHMe HeCKOJbKHX MecsilieB MeHsl My4uJsa HeyBepeHHocTb. HakoHel, B
KaHyH PoxknecTBa 51 Haya/ 4yUTaTb PYKOMHUCh 3TOH KHHUTM U He CMOr oTopBathes oT Hee. Cjenyrollee, 4To
1 TIOMHIO: TPH 4yaca HOYHM, BCe, KTO OblJ Ha BeuepuHKe, y»Ke CIAT, a 51 HAKOHEL-TO HauaJ noHumarb ES6!

Hukonac — HeBeposATHO Ta/naHTAMBBIA yuuTesab. OH pacckas3blBaeT O TOHKOCTSIX HACTOJBKO MPOCTO U
TMIOHATHO, UTO HOBble 3HAHHSl aKKypaTHO YKJ/ajAblBaloTcs B Ballell rojsose. [IoMHMO 3TOH KHUIH OH Takxke
usBecTeH Kak aBTop ESLint — uHcTpymeHTa nss aHanusa koma Ha JavaScript, KosuuecTBO 3arpysok
KOTOPOTO TPEBBICUJIO HECKOJNBKO MHUJIJTHOHOB.

Hukonac snaet JavaScript B Takux mogpo6HOCTAX, KOTOpEle MHOTUM U He CHUJKCh. He ymycTuTte cBoH
IIAHC BIUTaTb TOJHUKY ero 3HaHui. [IpouuTaliTe 3Ty KHUrY, ¥ BBl TOXe MOYYBCTByeTe yBEPEHHOCTb B
cBoeM noHuMaHuu ES6.

Han Abpamos (Dan Abramov)

Yaen ocrosroil komandol npoekma React u cozdamenv Redux
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Beenenue

OcHoBHble 0cO6eHHOCTH si3biKa JavaScript onpenesensl B ctangapre ECMA-262. JToT cTaHaapT Onu-
cbiBaeT si3bik ¢ HazBaHueM ECMAScript. §I3bik, usBecTHbId Kak JavaScript U ucnosbayeMbiil B 6paysepax
1 Node.js, B neiicTBUTeIbHOCTH siBaisieTcsi HaaMHokecTBoM ECMAScript. Bpaysepsl 1 Node.js pacuupsitor
I3BIK JIOTIOJHUTENbHBIMH 00BbEKTaMH W MEeTOfaMH, HO camo sapo JavaScript mo-npexxHemy onpenessieTcs
cnenudukauned ECMAScript. Tlponomxkenue passutuss ECMA-262 6b110 )KH3HEHHO BaXXHBIM YCJIOBHEM
ycrexa JavaScript B mesoMm, ¥ 3Ta KHHMra OXBaThbiBaeT H3MeHEHHs B sI3blKe, KOTOpble OBLIM MPUBHECEHB
nocseqHUM o6HOBJeHHeM crienudrkanun ECMAScript 6.

Uctopua ECMAScript 6

B 2007 romy siseik JavaScript okaszancs Ha mepemnytbe. [losiBleHue momyssipHO# TexHosoruu Ajax
BO3BECTHJIO O Hauaje HOBOH 3pbl AMHAMHYECKHX BeO-NMPHUJIOXKEHHWH, HO K TOMy BpeMeHH JavaScript ne
M3MeHsJICS ¢ MOMeHTa Beixona TpeTbell penakund ECMA-262, ony6nukoBanHo# B 1999 rony.

TC-39 — komutet, oTBeTcTBeHHbIH 3a pasBuTHe ECMAScript, — co6pan BoenuHo pabouyuii BapuaHT
orpomHo# crnenudukanun ECMAScript 4, npenycmarprBabliieil KpynHble U MeJKHe H3MeHeHHS B sI3bIKe.
B yncse n3amMeHeHUH OBIIM: HOBBIH CHHTAKCHC, MOAAEPKKA MOAYJEH, KNACChl, KJAacCHUeCKoe Hac/e0BaHHe,
TNpUBaTHBIE YJleHbl 00bEKTOB, HeoOs3aTe/NbHble aHHOTALLUK THUIIOB U MHOT0€ APYToe.

Bosabiol o6bem n3menennii, npepnarasuuxcs B ECMAScript 4, Bei3Bas packosn B komutere TC-39 —
HEKOTOpble ero 4JjeHbl MoJarajid, 4To YyeTBepTasi pefakKlHs BKJIOUYaeT CJAMIIKOM MHOro usMeHeHui. ['pym-
na saunepoB U3 Yahoo!, Google nu Microsoft paspaborana ajbTepHATUBHBIH BapUaHT CJeNyIOLIEH BepCHU
ECMAScript, xotopbiéi nepBoHauasbHo HasbiBascsi ECMAScript 3.1. Homep Bepcun «3.1» mo/mxeH Obl1
MOAYEPKHYTh, YTO 3Ta BEPCHsl BHOCHUT B CYILLECTBYIOLIMH CTaHAAPT HeOOJblIMEe MOCTYyNaTesJbHble U3MeHe-
HHUS.

B ECMAScript 3.1 npennarannce oueHb OrpaHUYeHHBble H3MEHEHHS] B CHHTAKCHCE W OCHOBHOH yTIOp
Llesiajicsi Ha BBeleHHe aTpUOyTOB CBOHCTB, BCTpoeHHOH mopaepKKu JSON U [0MOMHUTENbHBIX METOIOB B
yKe cyulectBywourde o6beKThl. [lepBrie mombiTkH corsacoBath ECMAScript 3.1 u ECMAScript 4 noas-
HOCTBIO MPOBAJUJNCh, OTOMY YTO 1Ba Jareps MMeJH COBEepILIEHHO pa3Hble B3MVISAbl Ha TO, KaK AOJKEeH
pa3BUBATBCS S3BIK.

B 2008 rony bpennan diix, cosnarenp JavaScript, sasiBua, yro komutet TC-39 n0s2KeH cOCPeNOTOUNTD
cBoM ycusus Ha cranHpaptusaund ECMAScript 3.1 U OT/IIOXKHUTb CylLeCTBeHHble H3MEHEHHs] CHHTaKcHca
1 ocobeHHocTel si3bika, npensoxeHHele B ECMAScript 4, moka He OymeT cTaHAapTH30BaHa CJeNYIO-
mast Bepcusi ECMAScript, U Bce ujieHBl KOMHTeTa IOJ/KHBI CTPEMUTBCS CBECTH BOEIMHO BCe Jyulllee
3 ECMAScript 3.1 u 4. C s3toro MomeHTa Hauaja cBoto ucroputo Bepcuss ECMAScript non HasBanuem
Harmony.

B koneunom wutore cneundukanuss ECMAScript 3.1 6bl1a cTaHgapTH3oBaHA Kak MsiTas pelakilys
ECMA-262, xotopyto Takxe uacto HasbiBatoT ECMAScript 5. Bepcusi crannapra ECMAScript 4 tak u
He Oblyla BBIMYILleHa, 4TOOB U30€eXKaTh MyTaHULBI C HeyaaBllelcs nonbTKoH. [Tocse atoro Hauanace pa6ora
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Hag ECMAScript Harmony, u Bepcust crangapra ECMAScript 6 crtana nepBoii, co3faHHOH B HOBOM yXe
«TapMOHHUH».

Pa6otel Han Bepcueit ECMAScript 6 6b1u 3aBepiensl B 2015 rony, U crnenuduKauys noaydusaa odu-
nuanbHoe HasBaHue «ECMAScript 2015». (Ho B 3T0# KHMre oHa mo-npexHemy HasbiBaetcss ECMAScript
6, OTOMY YTO 3TO Ha3BaHHe NMPHUBbIYHee /s paspaboTyrkoB.) OHa ompenesseT BecbMa IIHPOKHE nHama-
30H MU3MeHEHHH — OT COBEPIIEHHO HOBBIX OOBbEKTOB 10 CHHTAKCHUYECKHX KOHCTPYKLHH M HOBBIX METOLOB B
cyliecTBYIOLHX o6beKTax. Camoe 3amedarenbHoe, 4yTo Bce uaMeHeHuss B ECMAScript 6 HanpaBseHsl Ha
pelleHue 1pobJseM, ¢ KOTOPbIMU pa3paboTUMKU CTaJKUBAIOTCS €KeIHEBHO.

O KHure

3HaHue ¥ noHuMaHue ocobeHHocted ECMAScript 6 coBepiieHHO HEOOXOAUMBI JIIOOBIM Pa3paboTYUKaM
Ha JavaScript. BosamoxxHocTu si3bika, BBeneHHble B ECMAScript 6, o6pasyoT ¢gyHaaMeHT, Ha KOTOPOM
OynyTt ctpouthbesi JavaScript-npusoxenusi B o6o3pumom Oynyuiem. f Hageroch, UTo, UMTas 3Ty KHHUTY,
BBl CMOXKeTe OCBOUTb HOBble B0o3MOKHOCTH ECMAScript 6 u Gynere roToBbl MPUMEHHTb WX, KOTJA 3TO
norpebyercs.

CoBmecTuMocTb ¢ 6paysepamu u Node.js

PaspaboTunku MHOTHX OKpyKeHUH JavaScript, Takux kak Be6-6paysepsl v Node.js, akTuBHO paboTaioT
Han peanusanueidl ECMAScript 6. 9Ta KHUra He TbITaeTCsl OMUCATh BCe HECOOTBETCTBUS MEXIY peaJsin3a-
LUSIMH; ee LeJib — paccKas3aTb, KAKOe MOBeJeHHe CUUTAETCS KOPPEKTHBIM C TOYKH 3peHHUs Crelrn(UKaUH.
[TosToMy ecTb BeposATHOCTb, UTO Ballle OKpyxKeHHe JavaScript medicTByeT WHauye, 4eM OMNHMCAHO B 3TOH
KHUTE.

Komy appecoBaHa KHura

DTa KHHra 3afyMblBajach Kak PyKOBOACTBO [JIs TeX, KTO yxKe 3HakoM ¢ JavaScript u ECMAScript 5.
Xotd riybokoe 3HAHUE SI3bIKA He SIBJSIeTCs 00513aTesIbHbIM YCJOBHEM [/l PabOThl ¢ 3TOW KHHUTOH, OIHAKO
OHO TOMOXKeT BaM TOHATh pazauuus mexny ECMAScript 5 u 6. B yacTHocTH, 3Ta KHHra ajgpecoBaHa
paspaborurkam Ha JavaScript ¢ ombITOM mporpammupoBaHusi cleHapueB njs GpaysepoB uau Node.js,
JKeJIAIIIKUM y3HATh O MOCJeIHUX HOBOBBeIEHHUSX, MOSBUBILIUXCS B S3bIKE.

ITa KHHTA TOUHO He /I HAUMHAIIIKWX, HUKOTa He mucaBwux Ha JavaScript. [lis uTeHUs 3TOH KHUTH
HeoOXOAUMO XOPOLIO 3HAaTh XOTSI Obl OCHOBBI f13bIKA.

0630p copep>kaHus

Bce ry1aBbl ¥ NpH/IOXKEHHUsI B 3TOH KHUTe 0XBaThiBalOT pa3Hble acrneKTel ECMAScript 6. MHorue riaBbl
HaYMHAIOTCs ¢ 00CyXKAeHHs MpobJeM, Ha pelleHHe KOTOpbIX HampaBjeHbl uaMeHenus B ECMAScript 6,
4yTOOBI BBl MONYYUJIH GoJlee ILIHPOKOe MpeacTaBaeHre 00 3THX H3MeHeHHUsX. Bce ryaBbl BK/IIOYAIOT MPUMEPSI
MPOrpaMMHOTO KOfla, IEMOHCTPUPYIOLINE HOBble MU U CUHTaKCHUeCKHe KOHCTPYKLHH.

e B ruaBe | «bjsounble mpuBssku» pacckasbiBaeTcsi 06 omepatopax let u const, 3aMellanolnx
oInepatop var Ha ypoBHe OJIOKOB.

e [y1aBa 2 «CTpOKI/I W peryJisaipHble BblpakK€HHA» OXBaTbIBAE€T HNOIOJHHUTEJ/IbHbIE CTPOKOBbLIE quHKU,I/II/I, a
TaK»Xe 3HAaKOMHT C IIa6JIOHHBIMHU CTPOKaMH.

e B rnaBe 3 «PyHKUUU» 00CYKAAIOTCH pa3jdyHble M3MeHeHHs, KOCHYBLUMecs (YHKLUMH, BKJ0Yas
CTpeJIouHble (PYHKLHH, TapaMeTpbl CO 3HAUEHUSIMU 110 YMOJYAHHIO, OCTaTOUHblE MapaMeTpbl U HEKO-
TOpble Ipyrue 0COOEHHOCTH.
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e B rnaBe 4 «PaciinpenHble BO3MOXKHOCTH OOBEKTOB» Pa3bICHAIOTCS M3MeHEeHHUs] B MOAXOAAX K CO-
3laHHI0, U3MEHEHHUI0 W MCMOJb30BaHHIO 00beKTOB. B uucse paccMaTpuBaeMblXx TeM H3MeHEHHUs B
CUHTaKCHCe JIUTepaioB 0ObEKTOB U HOBble MeTONbl pedhJIeKCHH.

e [y1aBa 5 <<J_-[eCTp}7KTypI/I321LU/IH IJI YIOpOLIeHHsd AO0CTyIlla K AaHHBIM» 3HAKOMUT C CHUHTAKCHUCOM [e€-
CTPYKTYypHU3alLUU 00bEKTOB U MacCCHUBOB, TMO3BOJIAIOIIUM paCdJJ€HATb 00bEeKThl U MacCCHBbI, HCIIOJb3y4d
KOMIIAKTHBIH CHUHTaKCHUC.

e [y1aBa 6 «CHMBOJIBI U CHMBOJIbHbIE CBOMCTBa» 3HAKOMMUT C MJeeH CHMBOJIOB — HOBBIM CIIOCOOOM
onpeneseHns cBoicTB. CUMBOJIBI — 3TO HOBBIH MPOCTOH THM AAHHBIX, KOTOPBIH MOXKHO HCIOJb30BATh
IJIsl COKPBHITHSI (XOTSI U He MOJIHOT0) CBOWCTB H METONO0B OObEKTOB.

e B rynaBe 7 «MHoXecTBa U acCOLMATUBHbIE MAaCCHUBBI» OMHUCHIBAIOTCS HOBble THIBI KOJJIEKLHH: Set,
WeakSet, Map U WeakMap. DTU TUMBI N00aBJASIOT B 0ObIUHbIE MACCHBBI FAPAHTHIO YHHUKAJbHOCTH
3HAaUeHUH U CpelCTBa YNpaBJ/eHHUs NaMsTblo, CIPOEKTUPOBaHHbIE crielranbHO Ans JavaScript.

e B ruaBe 8 «MrepaTtopbl U reHepatopel» 00CyxaaeTcsi n00aBjeHHEe B SI3bIK HTEPaTOPOB W TeHepa-
TOPOB. DTH HUHCTPYMEHTBI OTKPBIBAIOT HOBblE MOIIHbIE CIOCOOBl PaboOThl C KOMJIEKLUHSMH NaHHBIX,
HeIOCTYTHbIe B MpeAbIAyIIHX Bepcusix JavaScript.

o [naBa 9 «BBenenue B ksaccel JavaScripts 3HakOMUT ¢ mepBbIM (DOPMaNH30BAHHBIM TOHATHEM KJjac-
coB B JavaScript. O6beKTHO-OpHeHTHPOBaHHAsA Mofesb B JavaScript yacTo BbI3bIBaeT MyTaHULY Y
NPOrpaMMUCTOB, MepellellIuX U3 APYrux s3blKoB. HOBBIA HOMONMHUTENBHBIH CUHTAKCUC A/ PaOOTHI
¢ KJaccaMu aesaet JavaScript 6o/iee JOCTYNHBIM A1 IPYTHX U BbIPA3UTENbHBIM [JIs1 9HTY3HACTOB.

e B ryaBe 10 «PacmupeHHble BO3MOXKHOCTH MacCUBOB» OIHUCBIBAIOTCS H3MeHEHHsI, KOCHYBILHEeCsS 00bId-
HBIX MacCHBOB, U HOBbIe CMOCOOBI UX HMCIOJNb30BaHUs B JavaScript.

e [naBa 11 «O6bekT Promise u acHHXpOHHOe MPOrpaMMHUPOBAHHE» 3HAKOMUT C 00BEKTAMH aCHHXPOH-
HbIX BBIYHCJIeHUH (Promise) — HOBBIM 3jieMeHTOM $i3blKa. OObeKTbl aCHHXPOHHBIX BBIYHCJIEHHH
SIBUJIMCh Pe3y/JbTaTOM MAaCCOBBIX YCHJHMH M OBICTPO 3aBOEBaJM MOMYJSPHOCTb OJaromapsi oOLIHPHOH
nonuepxkke B 6ubauorekax. Crnenudurauns ECMAScript 6 dopmasnnzoBana 3Ti 06beKTH U clesana
UX IOCTYIHBIMH 110 YMOJYAHHIO.

e ['1aBa 12 «[Ipokcu-o6wektol 1 Reflection API» 3HakoMUT ¢ nmpuUK/IagHBIM HHTep(heHcOoM pedeKCHn B
JavaScript u HOBEIMM NpPOKCH-0ObeKTaMU, NMO3BOJSIOLIMMH [lepexBaThiBaTh J00ble ornepanuu ¢ 00b-
ekToM. [Ipokcu-o6bekTrl nawT pa3paboTurkam OecrnpelieeHTHbIH KOHTPOJb Hal 00beKTaMH M, Kak
cJIe[ICTBHe, HeOIPaHHUEHHble BO3MOXXHOCTH [1J/151 ONpe/esieHHs] HOBbIX 11abJOHOB B3aHMOJEHCTBUH.

o B rnase 13 «MHkancynsiuus Koga B MOAYJIH» ONHCBIBaeTCs O(UUMA/bHBIA (opMat Momyned /s
JavaScript. Ero uesnp cocTouT B TOM, 4TOOB 3aMEHHTb MHOTOUHCJEHHBlE HECTaHAAPTHble (OpPMaTHI
ompesiesieHNsT MOAYJeH, MOSBUBILKECS 32 T'Ofbl CYILIeCTBOBAHUS SI3bIKA.

o [Ipunoxenue A «Meskue usmenenusi B ECMAScript 6» oxBateiBaet npouue namenenuss B ECMAScript
6, peIKo UCIO/b3yeMble UJIM He CBsI3aHHBIE ¢ 60Jiee KPYTTHBIMU H3MEHEeHHUSIMH, OTMCAHHBIMH B MPeJIbl-
AYUIUX TJaBax.

e B npunoxenun b «Beenenne B ECMAScript 7 (2016)» onuchiBatoTCs TPU IOMOJHEHHUS K CTaHOAPTY,
BKJIFOUeHHble B penakuuto ECMAScript 7, koTopasi He oKa3blBaeT TAKOr0 CYLIECTBEHHOTO BJIHSHHUS
Ha JavaScript, kak ECMAScript 6.

MCHOJ’Ib3yeMbIe cornaweHuvs

Huxxe nepeymrcaeHbl TI/IHOI‘paq)CKHe corJialieHud, MPUHATHIE B 3TOM KHMUTE:

o K_l/pCLLB UCIIONb3YyeTCA NJd BblAeJ/JI€HHA HOBBIX TEPMHUHOB U UMEH (paf/)I.HOB.
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e MOHONMPHUHHEM WMPUPTOM BBIAEAIOTCH (PparMeHThl MPOrPaMMHOI0 KOAa.

Kpome Toro, nnnHHBIE (pparMeHThl Koga oopMJsioTcsl KakK OJI0KH, HaOpaHHble MOHOLIMPUHHBIM LIPH-
TOM, HallpUMep:

function doSomething () {
// mnycras
KommeHTapuu B 6s0Kax Kojia, Haxonslivecs MpaBee WHCTPYKUUH console.log(), ONMUCHIBAIOT Bbl-
BOJI, KOTOPBIH JOJI2KEH TMOSIBUThCS B Opay3epe uau B kKoHcosnu Node.js, Hanpumep:

console.log("Hi"); // "Hi"

Ecan uHeTpykuua B OJ10Ke KOfa BBI3bIBAE€T OLIMOKY, OHAa OTMeYaeTcsl KOMMeEHTapueM CIpaBa, Kak
N0Ka3aHo HUXKe:

doSomething(); // BuH3HBaeT omubry

(0}, u3partesibCrea

Bamu 3ameuanusi, npeisioyKeHHs, BOIPOCH OTIPABJSHTE M0 aapecy comp@piter.com (M31aTeNbCTBO
«[Tutep», KOMIbIOTEpPHAS pENAKIHSA).

Mb1 6ynem panbl y3HaTh Balle MHeHHe!

Ha Be6-caiiTe n3naresnbcTBa www.piter.com Bbl Haiinere nogpoOHY HH(DOPMALHIO O HALIUX KHU-
rax.



rNABA 1

BnoyHble npuBA3KK

TpanuuoHHO 06bsiBJIEHHE NepeMeHHBIX U paboTa ¢ HUMH ObIJIM OLHOH M3 caMblX OOJbIINX CJA0XKHOCTEH
nporpamMmmupoBanus Ha JavaScript. B 6onbimnHcTBe C-ogo6HBIX SI3bIKOB NepeMeHHble (6oJee GpopMabHO
HaszbiBawoluecs npusaskamu (bindings), Tak Kak CBA3BIBAIOT MMl CO 3HaYeHHEM B OIpe/ie/leHHOH 06sacTu
BUIMMOCTH) CO3/al0TCsl B Touke UX oObsiBieHusi. Ho B JavaScript mesio o6¢tout uHauve. BeiGop obGsactu
BUAMMOCTH, THe (pakTHUYecKH OyHeT CO3[aHa MepeMeHHasl, 3aBUCUT OT TOro, Kak OHa OO0bBbABJSAETCH, U
ECMAScript 6 npensnaraer Bo3MOXKHOCTH, MO3BOJISIOLIHE KOHTPOJUPOBATb 3TOT BeIGOpP. B nmaHHO# TiaBe
o6CyxaaeTcs, TMOUeMy KJaccHueckuhe O0ObBSIBJIEHHsS var MOTYT BbI3bIBaTb MYTaHHUIY, PacCKasblBaeTcs O
JIOKaJIbHBIX TPUBSI3Kax (Ha ypoBHe 6J0ka), nosiBuBmnxcs B ECMAScript 6, a 3atem neMoHCTpUpyrOTCS
HEeKOTOpble MPAaKTUYECKHe TPUeMBbl UX HCIOJb30BAHHUS.

O6bsBNEeHHEe U MECTOMNOJIOXKEHHUE NepeMEeHHbIX

OO6bsB/IeHUSs TTepeMeHHBIX C MOMOLIbIO OllepaTopa var HHTEepPIpPeTHPYIOTCs, Kak ecau Obl OHM HaXOAHU-
JUChb B Hauaje (QYHKUMH (UM ry06asbHOH 06JacTH BHUAMMOCTH, €CIH O0ObsIBJIEHHE HAXOAMUTCS 3a Ipe-
nenaMu (YHKIUH), HE3aBUCHUMO OT TOTO, Te (DaKTHUECKH HAXONUTCS 00bsIBIEHHE; 3TOT 3PPEKT HOCUT
Ha3BaHUe noodwsamue nepemenuoix (hoisting). UToObl MOHATb €ro CyTb, PACCMOTPUM CJelyIOllee Ompefe-
JieHue (PyHKUHUU:

function getValue(condition) {

if (condition) {
var value = "blue";

// mpouuBt Kopn

return value;
} else {

// mnepemeHHas value cymecTByeT 30eCb U uMeeT 3HaueHue undefined
return null;

// mepemeHHas value cymecTByeT 3meChb U umMeeT 3HaueHue undefined
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Paspabotunku, He 3HakoMble ¢ JavaScript, Morsu Ol mpeano/IoKHUTh, UTO NepeMeHHass value cosna-
eTcsl, TONBKO ecqi ycaoBre condition nMeeT 3HaueHHe true. B peficTBuTeIbHOCTH, OHA OyneT co3naHa
B Jl000M ciydae. 3a KyaucaMu uHTeprnperatop JavaScript usmenHut gyHkuuio getValue, Kak MokasaHo
HUXKe:

function getValue(condition) {
var value;

if (condition) {
value = "blue";

// mpouust Kof

return value;
} else {

return null;

OO6bsB/eHUe nepeMeHHOH value OyneT MOAHATO B Hadado (YHKIHUH, a ee HHUIHANNA3ALUS OCTAHETCS
Ha MecTe. DTO O3HaYyaeT, UTO MepeMeHHasi value OKaKeTcs AOCTYIHA TakXe B BeTKe else, rae Oyner
uMeTh 3HaueHue undefined, MOTOMYy UTO He WHULIMAJIU3UPYeTCs B OJiOKe else.

PaspaboTurkam, TOJbKO HauMHAIOLIKMM HCIOAb30BaTh JavaScript, yacto TpebyeTcsi HEKOTOpOe BpeMs,
4yTOOBI MPUBBIKHYTh K 3(PeKTy noabeMa o0ObsABJICHUH epEMEHHbIX, @ HeJJONOHUMaHHe 3TOr0 YHHUKaJbHOIO
SIBJIEHUST MOXeT TPUBOAMTH K oimubkam. [lo stoit mpuunHe B ECMAScript 6 ObiiM BBeleHBl CpencTBa
OorpaHuYeHUs: 00J1aCTH BUAUMOCTH MepeMeHHBIX, YTOOBl AaTh pa3paboTurkaM OoJiee MOJHbIE KOHTPOJb Hall
’KU3HEHHBIM LIUKJIOM MepeMeHHBIX.

O6bsBNeHUs Ha ypoBHe GnoKa

OObsiBJIeHHs1 HA YPOBHe GJI0OKAa CO3NAl0T TMPUBSI3KU (MepeMeHHbIe), HEOCTYHbIE 3a TpelesaMu OJ10Ka.
Obaracmo sudumocmu 6a0xa (block scopes), KOTOPYIO TaK»Ke HA3bIBAIOT LeKCUUECKOL obaacmobro 8udu-
mocmu (lexical scopes), co3naercsi B CJeAYIOIIUX MeCTax:

® BHYTPU (PYHKIUHY;

e BHYTpHU 6J0Ka (OrpaHUYeHHOT0 (GUTYPHBIMU CKOOKaMH { U }).

O6/acTi BUAMMOCTH OJIOKa MOAJEPXKUBAIOTCS BO MHOrUX C-MomOGHBIX SI3bIKAX, U 4TOObl 00eCrednTh
Ty e THOKoCTb (M enuHooOpa3ue) B JavaScript, onu 6111 BBemeHsl B ECMAScript 6.

O6bsBneHus let

O6bsBieHHe let HMMeeT TOT XKe CHHTAKCUC, YTO U 00bsiBIeHHe var. B mpocrefimieM ciaydae omnepa-
TOp var B OObSBJIEHUM MepeMeHHOH MOXKHO 3aMeHUTb Ha let, HO 3TO OrpaHHYUT 00/1aCTb BUAHMMOCTHU
nepeMeHHOH TeKylUIMM GJOKOM Koia (CYLIECTBYIOT TaKxKe APYTHe TOHKHE OTJIMYHS, KOTOpble 00CYXKAaoT-
csl HUXKe B paszesne «BpemeHHas MeprtBas 3oHa»). OO6bsiBJeHHs let He MOAHUMAIOTCA K Hauanay 6J0Ka,
MO3TOMY HX Jly4llle pa3MellaTh B OJ0Ke MepBbIMH, YTOOBI CAeNaTh NOCTYIHBIMU BO BceM OJioke. Hanpumep:



Ob6bsaBneHus Ha yposHe 6noka 23

function getValue(condition) {
if (condition) {
let value = "blue";

// mpouun kon

return value;
} else {

// mepemeHHas value He cCymecTByeT 3OeChb

return null;

}

// mnepemeHHas value He CymeCTBYeT 3IeCh

[ToBenenue sTol BepcuM (YHKUUMH getValue mosHee COOTBETCTBYET OkHaaeMoMmy B apyrux C-
nonoOHBIX f3blKaX. Tak Kak nepeMeHHass value oObsiBJeHa ¢ MoMmollblo let BMecTo var, oObsBJeHHe
He MOAHUMAeTCsl UHTEPIPETATOPOM B HayaJso onpejeseHds (DyHKUHH, U NepeMeHHass value oKa3blBaeTcsl
HEeIOCTYNHOH 3a npefienamu 0Jo0ka if. Ecin condition nonyuyut sHayeHue false, nepemeHHas value
He OyneT 0ObsiBJeHa U UHULHMAJHW3UPOBAHA.

nOBTOpHOG obbaBneHue HeaonyctuMmo

Ecau upeHTH(UKaTOp yXKe omnpeleseH B TeKyllled 00JacTH BUAMUMOCTH, €ro UCIO0Jb30BAHHE B 0ObSIB-
JeHuH let BbI3oBeT olIMOKY. Hanpumep:

var count 30;

let count 40; // BusoBeT omubky

B naHHoM mnpumepe mnepemeHHas count o0bsiBASeTCS ABaXKAbl: OAMH pa3 C MOMOLIbIO vVar W BTO-
poii — ¢ nomoibio let. Tak Kak oObsiBieHHe let He MO3BOJSET MepeonpenesiTh UAEHTU(DHUKATOPHI, YKe
MPUCYTCTBYIOILIME B TeKYlleld 06JaCTH BUAMMOCTH, TOMBITKA BLIMOJHUTL €ro Bbi3oBeT olnOKy. C npyroi
CTOPOHBI, ecJii 00bsIBJIeHHe let co3faeT HOBYIO NepPeMEHHYI0 C UMEHeM, yxKe O0O0bSIBJIEHHBIM BO BHELIHeH
00/1aCTH BUIMMOCTH, 9TO He NpPHUBENET K OLIMOKe, KaK JIeMOHCTPHUPYeT CJAeAYIOUUH pparMeHT

var count = 30;
if (condition) {

// He BHI3OBeT omubKYy
let count = 40;

// mpouu# Kopn
IT10 00bsiBNeHHe let He BBI30OBET OIIMOKY, MOTOMY UTO CO3/laeT HOBYIO MEpPEMEHHYI0 C UMeHeM count

BHYTPH MHCTPYKUHUHU 1f, a He B okpyxkatolleM ee 6joke. BHyTpu 6710Ka 1f 3Ta HOBast mepeMeHHasi 3aKpoeT
JOCTYI K rJio0asbHOH MepeMeHHOH count a0 KoHUa OJ0Ka.
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O6bsaBneHusa const

[TpuBsisku B ECMAScript 6 M0okHO Takke 00BSBJAATH C MOMOLIbI0 const. Takue NPUBSI3KH CUUTAIOTCS
KOHCTAHTAMH, TO €CTb WX 3HAueHHsI HEBO3MOXXHO H3MEHHTb Mocje HWHuUuanuzauuu. [lo sToil npuunHe
KaxKJas NpuBs3ka const A0/KHA BKJAOYATh 3HAUEHHE /I HHULHAMU3ALKH, KaK TI0Ka3aHo B CJeAYIOlleM
npuMepe:

// momycTuMasi KOHCTaHTa
const maxItems = 30;

// cuHTakcuueckass omubra: OTCYTCTBYeT 3HAUEHUE [OJI WHULMAJIU3ALIUU
const name;

[IpuBsizka maxItems HHULMUAIU3UPYETCH, MO3TOMY OObsiBJIeHHe const He Bbi3oBeT oKMOKH. Ho
€CJIM TIOMBITaThCS BBIMOJHUTL MPOrpaMMy, COAepKAalllyl0 MPUBSI3KY name, OHa BbI30BET CHHTAKCHYECKYIO
OLIMOKY, NMOTOMY 4YTO OOBSABJIEHHE Name He COAEPXKHUT UHULHUAIU3HUPYIOLLEr0 3HAUEHHS.

KoHcTaHTbl M 06bsiBNneHus let

O6/1acTb BUAMMOCTH KOHCTAHT, TaK »Ke Kak W NepeMeHHbIX, 00bsIBJEHHbIX C [IOMOLIbI0 let, orpaHuyu-
BaeTCsl BMeLALMUM 6J0KOM. DTO 03HauaeT, YTO KOHCTAHTAa CTAHOBUTCS HEJOCTYIHOH, KaK TOJbKO MOTOK
BBINIOJIHEHUSI MIOKUHET OJIOK, B KOTOPOM OHa OObBfB/IEHA, U O0bAB/IECHHUA const He NMOAHUMAIOTCH BBEpX,
KaK JeMOHCTPUPYeT CJAeAYIOLIHUHA MpUMep:

if (condition) {
const maxItems = 5;

// mnpouult xon

// XoHcTaHTa maxltems 3Oechb HeOOCTYyIIHA

B sToM (pparmeHTe KoHcTaHTa maxItems 00bsiBasieTcss BHYTpU UHCTpYKUMK 1f. Korma mHCTpykuus
3aBepLUMT BBINOJHEHHe, maxItems oKaxKeTcsl HeJOCTYNHOH BO BHeIIHeM OJIOKe.

O6mbsBaeHne const, Kak U let, BbI3bIBaeT OLIUOKY MPH IMOMBITKE TTOBTOPHO MCIIOJNb30BATh UAEHTU(HU-
KaTop, y»Ke 0ObsIBJIE€HHBIH B TeKylleH 00JacTH BUAUMOCTH. M He BaxkHO, Kak Oblj1a 00bsIBJeHA IepeMeH-
Hasi — C MOMoLIb0 var (B rao6ajbHOH 06JACTH BHIUMOCTH WJIM B 0OJACTH BHUIUMOCTH (DYHKLHH) HJIU
let (B 6J0Ke). Hampumep:

var message = "Hello!";
let age = 25;

// oba cregywmux OOBLABIIEHWS BH3OBYT OmMUOKY
const message = "Goodbye!";
const age = 30;

Ob6a oObsiBNeHUs1 const camMu 1o cebe OONYCTHMBl, HO H3-32 MPUCYTCTBUS MPEALIECTBYIOUUX UM
00bsABJNEHUN var U let, OHU BbI3BIBAIOT CUHTAKCHUUECKHEe OLLIHOKH.

HecmoTps Ha Bce mepeuncsieHHBle CXOACTBA, const U let MMeIT OQHO CyllecTBeHHoe oTauuue. [lo-
NbITKAa IPUCBOUTb HOBOE 3HAaYeHHe UAEHTU(UKATOPY, Npexae 00bsBJIEHHOMY C MOMOLLbIO const, BbI30BET
OLIMOKY B 000MX peXHMaxX BBIIIOJIHEHHUSI — CTPOTOM H HECTPOTOM:

const maxItems = 5;

// BH30OBeT omubKY
maxItems = 6;
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HOHO6HO KOHCTaHTaM BO MHOIUX APYIHUX fA3bIKAX, cymeCTBy}omeﬁ HGPEMQHHOﬁ maxItems HeJb3d
[IPUCBONUTL HOBOE€ 3HA4YE€HHE. OILHaKO, B OTJHYHE OT KOHCTAHT B APYIrHX A3blKaX, 3HAYE€HHE KOHCTAHTLI
MO2KHO M3MEHHUTDb, €CJH OHO ABJIAETCA 0OBEKTOM.

O6bsBneHrMe 06bEKTOB € NomMoublo const

OO0bsiBJieHHE const He MO3BOJISET U3MEHUTh [IPpUBA3KY, HO HE 3HA4YE€HHUE. C.HGHOBaTe.HbHO, 00BsIBJIEHUE
o6beKTa ¢ MOMOIIbI0 const He MomellaeT U3MEHHUTb €ro. HaanMep:

const person = {
name: "Nicholas"

// paboraer
person.name = "Greg";

// BH30OBeT omubKy
person = {
name: "Greg"

3nech co3jaercs MpUBSI3KAa person, WHULMAJW3UPOBaHHAs 3HaueHHeM B ¢opMe oObeKkTa ¢ OfHUM
CBOHCTBOM. DTO [aeT BO3MOXKHOCTb H3MEHHUTb Person.name W He BbI3BaTb OMIKOKY, MOTOMY 4TO TpH
9TOM M3MEHSETCS CONEepPKHUMOe O00BeKTa, HO He caM O0BeKT, K KOTOPOMY MpHUBSI3aH HIAEHTHU(DUKATOP
person. [lonbiTKa MPUCBOUTbL HOBBIH 0OBEKT MAEHTH(UKATOPY person (TO eCTb M3MEHUTb INPUBS3KY)
BbI30BeT OLIMOKY. Takasg TOHKOCTb B MOBEIEHWH KOHCTAHT B OTHOLIEHUH 0OBEKTOB JIETKO MOXKET 3aMyTaTh.
[IpocTo nmoMHuTE, 4TO const He M0O3BOJIseT U3MEHUTb NPUBS3KY, HO He CaMO NPUBSI3aHHOE 3HAUeHHE.

BpemeHHas mepTBas 30Ha

[lepemenHast, 0ObsIBJIEHHAs C MOMOLIbIO let UM const, HemocTynHa A0 ee oObsiBieHus. [lonbiTka
00paTUTbCA K Hel BbI30BET OLIMOKY CChIJIKHM JaxKe B 00bIUHO 6e30MacHbIX Orepalusix, TaKux Kak typeof
B CjeNyIOled UHCTPYKLUUK 1if:

if (condition) {
console.log(typeof value); // BHIBOBEeT OmMUOKY
let value = "blue";

3nech nepeMeHHass value o00bsiBJleHAa U WUHULMAJU3UPOBAHA C MOMOLIbI let, HO 3Ta HHCTPYKUHUSA
HUKOr/la He OyIeT BBIMOJHEHa, MOTOMY 4TO Mpelblayllias CTPoKa Bbi3oBeT olIKOKY. IIpobaema B ToM, 4TO
nepeMeHHasi value ucnosb3yeTrcss B 00JacTH, KOTOpPYlo B cooOlulecTBe JavaScript HasbBalT 8pemerHol
mepmeoil 3onoii (Temporal Dead Zone, TDZ). B cneunduxauun ECMAScript HeT onpeneseHus Tep-
MuHa TDZ, HO OH uyacToO HCHOJb3yeTcsl Jsl ONUCcaHUsl oOJsacTel, MpelllecTBYIOLIUX NMpHUBSI3KaM let u
const, rae OHM OKa3blBAIOTCH HENOCTYMHBIMH. B 3TOM pasnesie onuchIBAalOTCS HEKOTOPble TOHKOCTH, CBSI-
3aHHbBIE C pa3MellleHHeM OObABJIEHUH U MOsiBJeHUEeM MepPTBbIX 30H. M X0Ts /11 1eMOHCTpaluu B puMepax
UCIIOJIb3YIOTCS 00bsIBJEHHs let, Bce TO »Ke caMoe OTHOCHUTCS U K const.

Korna nBukok JavaScript mpocmarpuBaet ciaenyroiuil 6J0K Kofa U 06HApyKUBaeT 00bsIBIEHHUS Tepe-
MEeHHBbIX, OH MOJHUMAaeT MX B Hadaso (PYHKUHH HJIH T06aJbHOH 006/1aCTH BUAUMOCTH (0OBSIBJIEHHUS vVar)
MJIM TIOMelllaeT B MepTBY0 30HY (00bsiBJieHUs let u const). Jlio6as mombiTKa 006paTUTLCS K TepeMeHHOH
BHYTPH MePTBOU 30HbI IPUBOAUT K OLIMOKe BpeMeHH BbiNoJHeHUs. Kak TOJbKO MOTOK BBINOJHEHHS AOCTHI-
HeT 0OBSBJEHUS, COOTBETCTBYIOLIAS MepeMeHHast yAaJsieTcss U3 MepPTBOM 30HBI U CTAHOBUTCS JOCTYIHON
1715l UCTOJIb30BaHUS.
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ITO NPOUCXOAUT MPH JIOOOH MOMBITKE UCIOAB30BATh NepeMeHHY0, 00bABAEHHYIO C TOMOLIbI0 let uan
const, 10 ee 06bsBaeHUsl. Kak nokasbiBaeT npeablAyLMi NpuMep, olIMOKA BO3HUKAET JaxKe MPU MOIbIT-
Ke BBIMOJHUTb OOBbIUHO Ge3onacHblil omepatop typeof. OnHako MOXKeT Tak MOJYUHUTbCS, YTO OMEpaTop
typeof Oyner mpuMeHeH K NepeMeHHOH, 00bsiBJeHHOH BO BHelllHeM 0OJioKe, U He BbI30BET OLIUOKH, HO
pe3y/nbTaT MOXKET 0Ka3aThbCsl He TaKUM, KaKOH Bbl OxkKHaaeTe. PaccMOTpUM cleyOUHN (pparMeHT:

console.log(typeof value); // "undefined"

if (condition) {
let value = "blue";

Korna BeimosiHsieTcst onepatop typeof, nepeMeHHass value He HaXOAWTCS B MePTBOH 30HE, NMOTOMY
4TO OINepaTop HaXOAUTCS 3a NpejesnaMu 0/10Ka, B KOTOpoM o0bsiBaseTcs value. CienoBare/ibHO, B JaHHOH
TOYKe NMpUBA3KU value He cyulecTByeT, U typeof npocto BepHeT "undefined".

BpemeHHass MepTBasi 30Ha — 3TO YHHKaJbHasl 4yepTa, XapakTepHasl [JIsl JIOKaJbHbIX NPUBA30K. Jlpyras
YHUKaJ/bHAs yepTa MUMeeT OTHOLUEHHWE K UCIO0JIb30BAHUIO JIOKAJbHBIX NPUBA30K B LHUKJIAX.

BbnouyHbie NMPUBA3KU B UUKJIaX

OnHo#t M3 cuTyauui, Korjga y pazpaboTyuKa BOSHHKAeT 0COOEHHO CHUJIbHOE XKeJlaHHe OrPaHHUUTb BUAHU-
MOCTb [I€PEMEHHOH TEeKYLIHUM OJIOKOM, ABJISETCA peanu3alus UUKI0B for, B KOTOPLIX NepeMeHHasA-CYeTUUK
LOJI?KHA HCIO/Nb30BaThCS TOJNBKO BHYTPH LUKJa. Hanpumep, B mporpammax Ha JavaScript yacto MoxxHO
BCTPETUTb TAKOU KOZ:

for (var i = 0; i < 10; i++) {
process(items[i]);

}
// nepemeHHas 1 Bce eme OOCTynHa 3IecChb
console.log(i); // 10

B npyrux sisbikax, rie BUIUMOCTb MepeMeHHBIX M0 YMOJUYAHUIO OrpaHHYUBaeTcs 6JI0KOM, TaKOH KOJ He
noJkeH paboTaThb — nepeMeHHas i OyzneT mocTynHa Tosabko B uukiae for. Ho B JavaScript nepemennas i
OCTaHeTCsl NOCTYMHOH M IocJse 3aBeplleHHs LHKJa, MOTOMY YTO 00bsiBJeHHe var OyaeT NMOAHSATO HHTEp-
npetatopoM. 2Kesaemoe nosefieHHe 1aeT UCNOJNb30BaHHE 0OBsAB/EHUS let, Kak MOKAa3aHO B CJELYIOLIEM
(parmenTe:

for (let i = 0; 1 < 10; i++) {
process(items[i]);
}
// TepeMmeHHas 1 HemoCTymnHA 30eCb - BH30BET OWUOKY
console.log(i);

B stom [IpuMepe TnepeMeHHas i Cyl1eCTBye€T TOJIbKO BHYTPHU LHKJIA for. KOI‘ﬂa OUKJ 3aBEpPUINTCH,
[NepeMeHHasad OKaxKeTcCd HGHOCTYHHOﬁ.

DyHKUMK B LUKNAX

Oco6eHHOCTH 00BSIBJIEHHH var J0Jroe BpeMs YCJAOXKHSIU onpeneseHre GyHKUUH B LHUKJAAX, TOTOMY
4TO TlepeMeHHble, 00bsIBJEHHbIE TAKUM CIIOCOOOM BHYTPU LHKJIOB, JOCTYIMHbBI 32 UX NpeienaMu. BarasHuTte
Ha CJeNyIOUUNA (PparMeHT:
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var funcs = [];

for (var i = 0; 1 < 10; i++) {
funcs.push(function() {
console.log(i);
}) s
}
funcs.forEach(function(func) {
func(); // DecaTb pas3 BHBegeT uwucio "10"

})

Ha nepBeiil B3rsisin KaxeTcsi, YTO 3TOT KOA AOJKeH BbIBECTH 4yucaa oT 0 10 9, HO B 1€HCTBUTENBHOCTH
OH fecATb pa3 BbiBeneT uucyao 10. [IpuurHa B TOM, UTO BO BCeX HTepalUsiX [HUKJA HUCIONb3YeTCs OOHA H
Ta e repeMeHHasi i1, To eCcThb Bce (DYHKIIMH, CO3aHHbIE B TeJie 1IMKJa, OyAyT XPaHUTb CCBIJIKY Ha OfHY U
Ty Ke nepemeHHyto. [locse nocnenHel urepauuu UuKJaa nepeMeHHas i mosydut 3HadeHue 10, KoTopoe U
BbIBelyT BCe UHCTPYKLUHHU console.log(i) Bo BHOBb CO3J@HHBIX (PYHKIHUSAX

Jasi pelieHust 3ToM MpoOJeMbl pa3pabOTUHMKH HUCMOJBb3YIOT BHYTPU LHUKJOB BblpAMCEHUS HeMeOAeH-
HO 8vi3bleaemoblx Qynkyuti (Immediately Invoked Function Expression, IIFE), 4ToObl TPUHYAHUTEIbHO
CO3/1aTh HOBYIO KOMMIO N€PeMEHHOH, yuacTBYylollell B UTepalusX, KaK 10Ka3aHo B CJAeNyIOLIEM MpUMepe:

var funcs = [];

for (var i = 0; 1 < 10; i++) {
funcs.push((function(value) {
return function() {
console.log(value);
}
}(1))) s

funcs. forEach(function(func) {
func(); // BumBemer 0, 1, 2, ..., 9
})s

dTta BepcHs UCMOJb3yeT B TeJie LIMKJA BblpaKeHHe HeMelJIeHHO Bbi3biBaeMo# (pyHKIHUH. [lepemeHHas
i nepenaetcsi B BbIpakKeHHe, KOTOpPOe C03[aeT COOCTBEHHYIO KOIMHIO M COXpaHsieT ee Kak value. B pe-
3y/lbTaTe B KaxKAOH WTepalUu COXPaHsieTCs CBOe 3HaueHUe, MO3TOMY MOCJeAYIOllHe BbI30Bbl (DYHKIHH
BO3BpallaT oxupaemele 3HadeHUs: oT 0 no 9. K cyactblo, 6/04HBle MPUBA3KH C NMpUMeHeHHeM let u
const, nosiuBuikecs B ECMAScript 6, MOTYyT yIpOCTHTL 3TOT LUKJI.

O6bsaBneHusa let B uuknax

OO6bsiBieHre let ynpolaer nogoOHble LUKJbL, 3(h()EKTUBHO BBIMOJNHSAS BCE TO, YTO JAeJaeT BbipakKeHHe
HeMe[JJeHHO BbI3bIBaeMOH (PYHKLUHUH. B KaxK10¥ UTepally LUKJ CO3[aeT HOBYIO NePeMeHHYI0 U UHHUIUAJ/IH-
3UpyeT ee 3HaUe€HHWEM OJJHOMMEHHOH NMepeMeHHOH U3 MpeablaAyllel uTepaunu. baaronaps sToMy oxunaemblid
pe3yJibTaT MOXKHO MOJYUYHUTh 0€3 MCI0JNb30BAHHUS BbIpaKeHUs] HeEMeJIeHHO BbI3bIBAeMOH (DYHKIIMH:

var funcs = [];

for (let i = 0; i < 10; i++) {
funcs.push(function() {
console.log(i);

1)
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funcs.forEach(function(func) {
func(); // BeBemer 0, 1, 2, ..., 9
})

IToT (hparMeHT AEHCTBYeT B TOUHOCTH Kak MPHUMep, UCIOJb3YIOUHH 00bsiBJIeHHE Var U BblpaxKeHHe
HeMe[JJeHHO BbI3bIBaeMOW (DYHKIIMH, HO BBHIVISAMT HAMHOTO Tpoile. B Kaxknoih HOBOH uTepalUMu 0ObsB-
JeHue let cosgaeT HOBYIO MepeMeHHYIO 1, MO3TOMY Kaxnas (DYHKLHS, CO3NaHHAas B LHKJe, MOJydyaeT
cobcTBeHHYI0 Konuto i. Kaxknasi takas konus i MMeeT cBOe 3HAaYeHHWe, IPUCBOEHHOE B HayaJie UTepalHU.
To xe BepHO s uUKJI0B for-in u for-of, Kak nokasaHo HUXKe:

var funcs = [],
object = {

a: true,

b: true,

c: true

}s

for (let key in object) {
funcs.push(function() {
console.log(key);

1)

funcs. forEach(function(func) {
func(); // BHIBemeT "a", 3aTeMm "b", 3aTem "c"

})

B stom npumepe uuka for-in AeMOHCTPUPYeT TO Ke MOBeeHHe, YTO Mbl HabJofa u B LUKJIe for.
B kax[1o¥ MTepauuu co3faeTcss HOBas NMpPHBA3Ka key, MO3TOMY KaxkAas (PYHKLMS [OJydaeT CBOK KOIMIO
nepeMeHHOH key. B pesysnbrate Bce (DyHKUHMH BBIBOASAT pasHble 3HayeHUs. Ecau 3mech 00bsBUTH key ¢
NOMOLIBIO0 vVar, Bce (PyHKIMH BbIBeAYyT "cC".

NMPUMEYAHUE
Nvente B BUAY, YTO NoBeAeHMe OOBbABNEHUN let B UMKNAX OTAENbHO OMNpeaeneHo B
cneumdukaumm 1, BO3MOXHO, HMKaK He CBA3aHO C OCOBEHHOCTbI let, MPENATCTBYHOLLEN
«nogbemMy». B aOenctBuTenbHOCTW, nepBble peanu3aumm let He obnaganu Takum
noseaeHnem — oHo Obino gobasneHo no3gHee B npouecce 4opaboTkm cneundurkauu.

O6bsaBneHUs const B uUKNax

Crneuudurkanusas ECMAScript 6 He comepXUT SIBHOTO 3ampeTa Ha HCIIOJIb30BaHHE 0ObBSBJIEHUH const
B LMKJaxX; OQHAKO B pasHBIX LHKJIaX const peHcTByeT no-pasHomy. B obObiyHOM HuKIe for MOXKHO
MCII0JIb30BATh CONsSt B BblpaKeHUM MHULHAJMU3ALNH, HO TIONIBITKA U3MEHUTh 3HaYeHHe NepeMeHHON LUK/
BbI30BeT npenynpexaeHue. Hanpumep:

var funcs = [];

// BH3OBeT omubKy MOCJIe IEePBON UTEpaluu
for (const i = 0; i < 10; i++) {
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funcs.push(function() {
console.log(i);

}):

3nech nepeMeHHas i oObsBJeHa Kak KoHcTaHTa. [lepBas urepauusi, B kotopoir i umeer 3nayenue 0,
BBINOJIHSIeTCA OsaronosiyuyHo. Ho korna noaxonut yepen BblpaKeHHs i++, MONBITKA U3MEHUTb KOHCTAHTY
BbI3bIBaeT OLIMOKY. 3HAYUT, const MOXKeT HCIOJNb30BaThCs A5 00bSIBAEHUS MepeMeHHON B BbIpaKeHUU
UHULMAIU3aLHUH LHUKJA, TOJBKO eC/JU NOTOM OHa He OyaeT U3MeHSThCS.

C nmpyro#t cropoHsl, B nukgax for-in u for-of oObsiBeHue const AEHCTBYeT B TOUHOCTH Kak
o0bsiBneHre let. [losatomy crenyomuil pparMeHT BbIIOJIHUTCS 6e3 OLIHMOOK:

var funcs = [],
object = {

a: true,

b: true,

c: true

}s

// He BH30OBeT omubKRy
for (const key in object) {
funcs.push(function() {
console.log(key);

}):

funcs.forEach(function(func) {
func(); // BHBepmeT "a", zarem "b", zaTem "c"

}) s

IToT Koi paboTaeT TMOUTH TakK Ke, KaK BO BTOPOM Tmpumepe B pasnene «OObsBjeHus let B mukaax»
(cm. Boitle). EnMHCTBEHHOE OT/IMUYME — 3HAueHHWe key Heslb3s U3MEHHThb B TeJsie LHKJA. Takoe MoBeleHHE
const B uukaax for-in u for-of oObAcCHSAETCS TeM, UTO B KaXKA0OH HTepalMH BblpakeHUe WHHULHAJHU-
3allMU CO3[]aeT HOBYIO MPHUBSI3KY, a He IbITAeTCs M3MEHUTh 3HaYeHHe CYIIECTBYIOLIeH MPUBSI3KH (Kak 3TO
TMPOUCXOMIUT B TIpUMepe ¢ LHUKJIOM for).

BnouHble NPUBA3KKU Ha rN0OaNIbHOM ypPOBHE

Eute omHo oTinuMe let W const oT var 3akJ/iodyaeTcsl B IOBeIeHHM Ha ryodanbHoM yposHe. Korna
00bsABNEHNE Var HCIOJNb3yeTCs B I100aqbHOH 00/1aCTH BUIMMOCTH, OHO CO3[aeT HOBYIO IVI0OasbHYIO Ie-
pEMeHHYI0 KakK CBOHCTBO ryo6asnpHOro o6bekTa (window — B 6paysepax). 3HAUHUT, NPU HEOCTOPOKHOM
oOpallleHHH C var eCTb PUCK 3aTepeTh CYLIECTBYIOIlee CBOHCTBO, KaK MOKA3aHO HUIKE:

// B 6paysepe

var RegExp = "Hello!";
console.log(window.RegExp) ; // "Hello!"
var ncz = "Hi!";

console.log(window.ncz); // "Hi!"

Hecmotpst Ha To 4TO 06beKT window yxe UMeeT CBOMCTBO RegExp, 00bsB/eHUE Var MOXeT 3aTepeTh
ero. B stom npumepe o0bsB/seTCA HOBas rjobasbHasl nepeMeHHass RegExp, 3aTuparollas OpUruHajbHOe
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CBOHCTBO. AHAJIOTHYHO OObsIBJEHHE TJI00AIbHON MepeMeHHOH NCz HeMeNJeHHO CO3/aeT CBOWCTBO B 00b-
eKkTe window — MMeHHO Tak Bcerga pabotas JavaScript.

OO6bsBieHuss let uauM const co31al0T HOBblE NPUBS3KH B IMI0Oa/bHOH 00JacTH BUAMMOCTH, HO He
n06aBJISIIOT CBOUCTBA B IMIOOAJNbHBIA 00bEKT. DTO 03HAYaeT, UTO 00bsiBJeHHe let WM const He 3aTpeT
rao6a/bHYI0 NepeMeHHYI0, a IPoCcTo 3amackupyet ee. Hanpumep:

// B 6bpaysepe

let RegExp = "Hello!";

console.log(RegExp) ; // "Hello!"
console.log(window.RegExp === RegExp); // false
const ncz = "Hi!";

console.log(ncz); // "Hi!"
console.log("ncz" in window); // false

O6bsiBnieHue let RegExp co3pacT NpuUBs3KY, KOTOpasi 3aMackupyeT rodabHY1o epeMeHHy10 RegExp.
Tak kak window.RegExp U RegExp — He OfHO W TO Xe, B ryo6ajbHOH 006JaCTH BUAUMOCTH He BO3-
HuKaeT Gecriopsinka. O6bsiBieHHe const ncz Tak)Ke CO3[aCT MPHUBSA3KY, HO He 1006aBUT HOBOE CBOHCTBO
B TJ106a/bHBIH 00beKT. OTCYyTCTBHe BAHSHHUS let U const Ha ryiobanbHbIH OOBEKT NeJaeT UX HCIMOJb-
30BaHue B rJjoOaJbHOH 00J1aCTH BUAUMOCTU OoJiee O6€30MAaCHBIM, KOr[a »KeJaTeJbHO H30eXKaTb CO3JaHus
CBOMUCTB B IJI00OaJbHOM OOBEKTE.

NMPUMEYAHUE
Tem He MeHee nHorga 06 bABNEHNE var MOXET OKa3aTbCA BOCTPEOOBaHHbIM, HANpUMep, ecnu
NMEeeTCsl Kakon-TO Ko, KOTOPbIN AoSmkeH ObiTb AocTyneH n3 rnobanbHoro obbekta. Takas
noTpebHOCTb B OCHOBHOM XapakTepHa ansi OpaysepoB, korga Tpebyetca obecneyunTb
AOCTYMHOCTb Koga Mexay dopermammn nnm okHamu.

HoBblie npuembl, nosBuBlLIUECA C BB€AEHUEM GN0YHbIX NMPUBA3OK

[Toxa paspabateiBasiacek crneundukauns ECMAScript 6, MmHorue nosarasnu, 4to a/s 00bsBJIEHHUS Nepe-
MEHHBIX BMECTO var M0 YMOJUYaHHIO JOJKHA MCIOJAb30BaThCsl HHCTPYKLUS let. C TOUKHU 3peHHs MHOTHX
paspaboturkoB Ha JavaScript let neficTByeT B TOUHOCTH KaK AOJKHO Oblio Obl 1eHCTBOBAaTb 00bBsBJE-
HUe var, MO3TOMY MpsiMasi 3aMeHa BBINJISIAUT BIIOJIHE JIOTHYHO. A 00bsiBJeHHe const Npearnosiaranaoch
UCII0JIb30BATh AJI 3aLIUTHl IePEMEeHHbIX OT U3MEeHEHHUSI.

OnHako ¢ yBeJuYeHHEM uHucja pa3paboTuuKoB, MurpupoBaBiiux Ha ECMAScript 6, moaydyun nomy-
JIIPHOCTb aJIbTePHATHBHBIH MOAXOJ — MHCIO0/b30BaTh const MO YMOJYaHHIO, a let NPUMEHATb, TOJBKO
KOrJla M3BECTHO, YTO 3HaueHHe MepeMeHHOH OyneT uaMeHsTbCs. OObsCHSETCS 3TO NMPOCTO: GOMBLUIMHCTBO
repeMeHHBIX He J0/’KHO M3MEHSATb CBOMX 3HaYeHWH MOC/e WHUIHMANNW3ALHUH, TIOTOMY UTO HENpeiHaMepeH-
HOe HM3MeHeHHe — HCTOYHHK OMIHOO0K. DTa Hies BBIIVISAUT BeCbMa 3aMaHYMBO U CTOMT TOTO, UYTOOBI Bb
nepecMoTpesi cBoi Kon mpu nepexone Ha ECMAScript 6.

B 3akniouyeHue

Bnounele npuBsisku let u const BBoaAT B JavaScript moHsTHe JieKcHUuecKod 06/1aCTH BHUAHMOCTH.
ITH 00DbsIBIEHUS HE MOAHWMAIOTCS WHTEPIPETATOPOM M CYLIECTBYIOT TOJNBKO B OJIOKe, THe OHU 00bsiBJe-
Hbl. BJIouHble NPUBA3KH IEMOHCTPUPYIOT MOBeeHHe, 6oJlee MoXoxkKee Ha MOBelleHUe NepeMeHHbIX B APYTHUX
13bIKaX, U CIOCOOCTBYIOT YMEHbLIEHHWI0 KOJUYeCTBa HelpeiHaMepeHHbIX OLIMOOK, MOTOMY 4YTO Temepb
nepeMeHHble MOTYT O0ObSIBAATLCS TOJNBKO TaM, re OHU HeoOXoAMMbl. Kak nomnosHUTeNbHbINH 3PQeKT nepe-
MeHHble HeJOCTYIHBl 10 UX 00bsIBJEHUS JAaxKe /5 BIOJHe 6e30MacHbIX ONepaTopoB, TaKUX Kak typeof.
[lonbiTka 06paTHUThCsl K OJIOUHOU TPUBS3KE 10 ee 00bsBJIEHHUS BbI3bIBaeT OLIMOKY H3-32 TOTO, YTO B 3TOT
MOMEHT TaKasl NMPHUBsSI3Ka HaXOMUTCsS BO BpeMeHHOU MepTBoH 30He (TDZ).
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B GosblnHCTBe caydaeB let U const AeHCTBYIOT, MOAOOHO var, OMHAKO 3TO He OTHOCUTCS K I[UKJaM.
BuyTpu unkioB for-in u for-of oba o6bsiBaeHUs, let U const, CO3AAI0T HOBble MPUBA3KH B KaxKI01
utepauud. B pesynabrate (DyHKUHH, CO3NaHHBIE B Tese LHKJA, HUMEIOT JOCTYN K TeKYLIUM 3HaueHUSIM
MPUBSI30K, @ He K 3HAUEHHUSIM, IPUCBOEHHBIM UM B TMOCJeNHEeH UTepaluu LHKJa (KaK 3TO XapaKTepHO AJis
var). To e OTHOCHTCS K 00bsiBJeHUSM let B IHKAaxXx for, HO MOMbITKA HCIOJb30BaTh B ILIMKJe for
00bsiBJeHHE const MOXKET MPUBECTH K OLIUOKE.

B HacTosilliee BpeMsi peKOMeHIyeTcsl 0 YMOJYaHHUIO HUCIOJb30BaTh 00bsiBIEHUs const, a let mpu-
MeHSITb, TOJIbKO KOTJa 3apaHee HW3BECTHO, YTO 3HauyeHHe NepeMeHHOH OyfeT U3MeHSTbCS. TaKod MOAXOn
rapaHTUpyeT 3JeMeHTapHYI0 MOANEPXKKY HEU3MeHSIEMOCTH MepeMeHHbIX B KOJe, UTO MOXKeT MOoMOoYb H30a-
BHUTbCSl OT HEKOTOPbIX BUAOB OLIHOOK.
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CTpOKMU U perynsipHble BblparKeHHWs

CTpokH, BHE BCAKHX COMHEHHH, — OAMH M3 CaMBbIX BaXKHBIX THIOB NAHHBIX B MPOrpaMMHPOBAHHH.
OHU MMeloTCS NMPaKTHUECKH BO BCEX BbICOKOYPOBHEBBIX f3blKaX MPOrPaMMHPOBAHHS, a BO3MOXKHOCTb (-
(peKTHBHOH pabOTBl C HUMH SIBJSeTCS [/ Pa3pabOTUMKOB BaKHEHIIMM YCJIOBHEM CO3LaHHS MOJE3HBIX
nporpaMM. HemanoBaxkHYIO pOJIb UrpaeT TaKKe MOANEPKKA PerynsipHbBIX BblpaKeHHWH, NMOTOMY YTO HaeT
pa3paboTyMKaM NOMOJNHHUTE/bHblE BO3MOXKHOCTH 1/ paboThl CO CTPOKaMM. YUHTbIBasi Bce 3TO, CO3jaTe-
an ECMAScript 6 ycoBepieHCTBOBaNH MOAAEPKKY CTPOK M Pery/sipHbIX BblpaxkKeHHH, 100aBUB HOBble U
LOJITOKJaHHble BO3MOXKHOCTH. JTa IJ1aBa OMHUCHIBaeT 06a THNA U3MEeHEeHHH.

YnyuweHHasa nopaeprxkka KOHukopaa

Ho cneundukanuu ECMAScript 6 ctpoku B JavaScript 6bin peann3oBaHbl KakK MOCJeI0BATEIbHOCTH
16-6UTHBIX 3HaYeHHH, Ha3blBaeMblX K0008biMU eOuHuuamu (code unit) v NpeaCTaBASIONINX €IUHCTBEHHBIH
CUMBOJ. Bce cBOHCTBa U MeTONbl CTPOK, TaKHe KaK CBOHCTBO length u MeTox charAt (), onupanuch Ha
3TH 106-6UTHBIEe KOHOBble eqMHULLI. KoHeuHo, 16 OUT OBbLJIO BIIOJHE HOCTATOYHO, YTOOB BMECTHUTH JIIOOOH
cumBoJl. Ho Bce M3MeHHUJIOCH ¢ TMOSIBJEHMEM pacLIMpeHHOro Habopa CUMBOJIOB, BBEIEHHOTO CTaHAAPTOM
Onuxkona.

Kogosbie nyHkTbl UTF-16

OrpaHuueHue pasmepoB CHMBOJIOB 16 GuTamu npoTUBOpeuuT Leau IOHMKo#a — NPUCBOUTH I7106aJbHO
YHUKAJbHBIH UIEHTH(DHUKATOP KaXKIOMYy CUMBOJY B MHpe. DTU IMI00aIbHO YHHKAJbHble HAEHTH(HKATOPHI,
HasblBaeMble K00osbimu nynkmamu (code point), — Bcero Juiib npoctele uncaa, HauuHas ¢ 0. KomoBbie
MYHKTbl MOXHO CUHUTaTb KOAAMH CHMBOJIOB, TO €CTb UHCJAMH, MPeNCTaBJSIOLIUMU CUMBOJbI. Komnpos-
KW CHMBOJIOB OINpeeNsioT HENPOTHUBOPEUYMBOE COOTBETCTBHE MeEXIY KOMOBBIMM MYyHKTaMH W KOAOBBIMHU
enuHullamu. B konupoBke UTF-16 KonoBble MyHKTBl MOTYT COCTOSITb M3 MHOXeCTBa KOOBBIX €IHHHII.

[Tepsoie 2'° komoBbix mynkroB B UTF-16 npenctaBisior oTae/bHble 16-OUTHbIE KOLOBble €IUHHMIIBI.
DTOT AMana3oH Ha3biBaeTcsi 6A3080L MHO20s3biK080L naockocmoio (Basic Multilingual Plane, BMP).
OcrasbHOE MPOCTPAHCTBO 3aHUMAIOT HECKOJNBKO BCNOMO2AmMEANbHblX NAOCKOCMell, B KOTOPbIX KOJIOBble
MYHKTbl He MOTryT ObITb npenactaBseHbl 16 6utamu. B UTF-16 3ta npo6siema pellieHa BBeleHUEM CYppo-
2amroblX nap, B KOTOPBIX OAMH KOJOBBIH NMYHKT NpejacTaB/eH AByMsl 16-OMTHBIMH KOLOBBIMH €JHHHLAMH.
B pesynbTaTe KaxKAbl OTAENbHO B3ATHIA CHMBOJ B CTPOKE MOXKET OBITb MpEeACTaBJeH OAHOW KONOBOH
eqUHULEeH (/151 CUMBOJIOB U3 6A30BOH MHOTOSI3bIKOBOH IMJIOCKOCTH), TO eCcTh 16 6utamu, uau AByMs (mJs
CHUMBOJIOB M3 BCIIOMOTaTeJbHBIX TJIOCKOCTEH), TO ecTh 32 GUTaMHU.
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B ECMAScript 5 Bce cTpokoBble onepauun pa6oTanu ¢ 16-OUTHBIMH KOAOBBIMHM €IMHHIIAMH, O3TOMY
HaJMuMe B CTPOKe cypporaTHeiX nap u3 kogupoBkd UTF-16 morio npuBoAUTb K HEOXKHAAHHBIM pe3y/bTa-
TaM, HalpHMep:

let text = "&H";
console.log(text.length); // 2
console.log (/".S/.test (text)); // false
console.log (text.charAt (0)) ; //""
console.log (text.charAt (1)) ; /7"

(

(

console.log (text.charCodeAt (0)) ; // 55362
console.log (text.charCodeAt (1)) ; // 57271

31ech eauHCTBEHHBIN cuMBOI FOHMKOMA "E5 " TIpe/icTaBiIeH CyppOraTHBIMU [ApaMH, B PE3yJIbTaTe B TAHHOM

cllydae CTPOKOBBIE omepanuu B JavaScript MHTEPIPETHPYIOT CTPOKY KaK COCTOSIIYIO M3 ABYX 16-OUTHBIX
CUMBOJIOB. TO €CTh:

JlnvHa TekcTa omnpenensieTcsl Kak paBHasi 2, XOTs NOJKHO ObITh 1.

L per.HHpHoe BbIpaxKe€Hue, npeamnoJararouiee CoprnageHre ¢ €eAMHCTBEHHBIM CUMBOJIOM, TEPIIUT HEYyAauy,
[I0OTOMY 4TO II0JlaraeT, 4YTO B CTPOKe IPUCYTCTBYIOT ABa CHMBOJIA.

e Meton charAt () He B COCTOSIHHUM BEPHYTb HOMYCTUMYIO CTPOKY CHUMBOJIOB, IOTOMY UTO HH OfIHA
13 16-OGUTHBIX KOLOBBIX €IMHHUI] HE COOTBETCTBYET IeyaTaeMOMy CHMBOJY.

e Merton charCodeAt () Takke He CMOT MpPaBHUJBHO HAEHTU(PUUHPOBATb CHMBOJBL. s KaxXKaoH
KOZIOBOH €IMHHUIBl OH BEPHYJ COOTBeTCTByMollee 16-6MTHOE YUCIO0, U 3TO caMoe Jydllee, YTO MOXKHO
noJy4uTh 1Jsi paktudeckoro tekcta B ECMAScript 5.

Jns pemenust mono6HbIX nMpobJeMm u npeactaBieHus ctpok B ECMAScript 6 npuHyIuTebHO HCMOJb-
syercst konupoBka UTF-16. Crannaptusauus CTPOKOBBIX ONepaldi Ha OCHOBE 3TOH KOAMPOBKH O3Haya-
eT BO3MOXHOCTb MOAJAEp:KKH B JavaScript omepauuii co cTpokami, coiepKallMM{ CypporaTHble Mapsbl.
OcTtasibHast 4acTb 3TOTO pasfiesa MocBslleHa 00CYKAEHHUI0 HECKOJbKUX KJIOUEBBIX MPUMEPOB HCMOJIb30Ba-
HUS 3TUX ONepauui.

Metoa codePointAt ()

OnnuMm u3 MmetonoB, no6asneHHbX B ECMAScript 6 nns nmonnouenHo#t nopnep:xxkku UTF-16, sBas-
eTcss MeTof, codePointAt (), KOoTOphlH M3BJeKaeT KOLOBbIH MyHKT HOHMKOZA M3 yKa3aHHOH MO3ULUU B
CTpPOKe. DTOT MeTOA NPUHUMAET MO3ULHI0 KOLOBOTO MYHKTA, a He CUMBOJA, U BO3BpALLAeT LieJOYUCAeHHOe
3HaueHHe. CpaBHUTE 3TU Pe3y/bTaThl C pe3y/bTaTaMH, KOTOopble Bo3Bpamiaer charCodeAt ():

let text = "HFHa";

console.log (text.charCodeAt (0)) ; // 55362
console.log (text.charCodeAt (1)) ; // 57271
console.log (text.charCodeAt (2)) ; // 97

console.log (text.codePointAt (0)); // 134071
console.log (text.codePointAt (1)) ; // 57271
console.log (text.codePointAt (2)); // 97

Meton codePointAt () Bo3BpallaeT TO Ke 3HauyeHHe, uTo U MeTol charCodeAt (), TONBKO ec/au
B YKa3aHHOH MO3WLUHH HAXONUTCS CHMBOJ K3 0a30BOH MHOTOsI3bIKOBOW MsockocTH. [lepBbili cuMBOM B
TEKCTe BbIILE KaK pa3 He NPUHAMJIEKUT 3TOU IJIOCKOCTH M MOTOMY COCTOMT M3 ABYX KOIOBBIX €IMHMIL; 110
3TOU TMpU4YHHe cBOHCTBO length Bo3Bpautaer 3, a He 2. Meton charCodeAt () BepHYJ TOJBKO MEPBYIO
KOLIOBYIO enMHULY 151 no3uiuu 0, a codePointAt () BepHY/ MOJHBIH KOLOBBIH MyHKT, HECMOTPSI HA TO,
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4TO OH COCTOMT M3 ABYX KOMOBBIX enuHHUL. O6a MeTona BepHY/JMU OAMHAKOBble 3HAUEHHUS /5 MO3ULUN |
(BTOpast KomoBasi eIMHULIA NIEPBOTO CHMBoOJA) U 2 (cuMBos "a").

Bri3oB MeTona codePointAt () — camblil IpocToH croco6 onpefesuTb KONHYeCTBO KOJIOBBIX eUHHILL,
coctaBsitolux cumBoJ (1 uau 2). Huxxe npuBoguTCs: PyHKIIMS, KOTOPYIO MOXKHO ObLJIO Obl HalUCaTh AJS
TaKOH MPOBEPKH:

function 1s32Bit(c) {
return c.codePointAt (0) > OxXFFFF;

console.log (is32Bit ("&")); // true
console.log (is32Bit ("a")); // false

BepxHssi rpaHuua 16-OMTHBIX YHUCJIOBBIX 3HAueHWH CHUMBOJIOB paBHA LIECTHAALATEPUYHOMY YHCIY
FFFF, nosToMy JitoOble KOLOBble MYHKThI, MPEBbIIAIOLIHME 3TO UHUCJAO0, COCTOAT M3 IBYX KOJAOBBIX €IUHMII,
TO €CTb UMeIT pasmep 32 6uTa.

Metop String. fromCodePoint ()

Ecnn JavaScript nonnep:xuBaet Kakywo-To onepaluio, 3HaUUT, OH NOAJepKHUBaeT U oOpaTHYIO el ole-
pauuto. Hanpumep, Meton codePointAt () nmo3Bo/seT Mosy4uTb KONOBBIH MYyHKT CUMBOJIa B CTPOKe, a
Metol String.fromCodePoint () Bo3BpallaeT OAHOCUMBOJbHYIO CTPOKY, MOJYYEHHYIO U3 YKA3aHHOTO
KOZIOBOT'O MyHKTa:

console.log(String.fromCodePoint (134071)) ; /] ==

Meton String. fromCodePoint () MoxHO cuuTaTh 6oJee MOJHON Bepcuei MeTtona String. from
CharCode (). O6a Bo3BpallaloT OMHAKOBbIE Pe3yJbTaThl AJS BCeX KOAOBbIX MYHKTOB W3 6a30BOH MHOTO-
A13bIKOBOH MJIOCKOCTH. M TONBKO KOrga UM mnepenalTcs KOAOBble TYHKTHI U3 BCIIOMOTraTeJbHbBIX MJ0CKOCTEeH,
UX pe3y/bTaThbl OTIWYAKTCA.

Metop normalize()

Eute onnu uHTepecHblil acnekT IOHMKORa — BO3MOXKHOCTb CUHTATh JIBA PA3HbIX CHMBOJA SKBHBAJIEHT-
HBIMU TMPH BBITIOJHEHHUH COPTHPOBKH W APYTHX ONepalyii, OCHOBaHHbIX Ha cpaBHeHuu. CylecTByeT /Ba
BHUJA MOJOOHBIX OTHOLIEHHUH MeXIy cHuMBoJaMH. [1epBbill — KaHoHUueckas aksusareHmHOCMb, KOTA 1BE
T0CJ/Ie0BaTeNbHOCTH KOJOBBIX MYHKTOB SIBJISIOTCS MOJHOCTbIO B3anMo3aMeHsieMblMH. Hanpumep, kombrHa-
LIUS ABYX CUMBOJIOB MOXKeT ObITb KAHOHHUECKH 3KBHBaJeHTHA OAHOMY CUMBOJY. BTOpoil BUI OTHOIIEHUH —
cosmecmumocmeo. JIBe COBMECTHUMBIE MOC/AEI0BATENBHOCTH KOAOBBIX MYHKTOB BHITVIASAT M0-Pa3HOMY, HO B
HEKOTOPbIX CHTYalHsIX MOTYT ObITb B3aMMO3aMeHSIEMbIMHU.

M3-3a 3THX OTHOIIEHUH 1BE CTPOKH, NPENCTABJSIOLIME 110 CYTH OAMH U TOT XKe TEKCT, MOTYT COIePKaTh
pasHble MocJ/e10BaTeIbHOCTH KOMOBBIX MYHKTOB. Hanpumep, CUMBOJ «K» U IBYXCUMBOJIbHYIO CTPOKY «ae»
MOKHO MCII0JIb30BaTh B3aHMO3aMeHsieMO, HO OHU He SIBJISIIOTCS CTPOro SKBUBAJIEHTHBIMU, €CJIM He NTPOBECTH
HEKOTOPYI0 HOPMaJH3alHIo.

ECMAScript 6 nopnepkuBaeT HeCKOJbKO (GopM HOpMasu3aluuu cTpok IOHHKOma ¢ MOMOIIbI MeTona
normalize(). B atoT mMeTon MoxkeT mepenaBaTbCsl AOMOJHHUTEbHBIH OMHOCTPOUHBIN MapaMeTp, OmMpee-
JAOWUKA (POPMY HOPMaJIM3aLUHU:

e ®opma Hopmasnu3auuu KaHoHuueckod kKommnosuiued (Normalization Form Canonical Composition,
"NFC"), M0 yMOJUaHHIO.

e dopma HopmasM3aluu KaHoHHYeckol mekommo3unued (Normalization Form Canonical Decomposi-
tion, "NFD").
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o dopma Hopmanuzauuu copmectumor komnoauuueil (Normalization Form Compatibility Composition,
"NFKC").

e ®opma Hopmasn3auuu coBmectuMoi nekomnosunueid (Normalization Form Compatibility Decompo-
sition, "NFKD").

PasbsicHeHMe pa3aUunil MeXy STUMH UYeTbIpbMsl (pOpMaMU BBIXOIUT 32 paMKU JaHHOM KHUTH. [loaTomy
MPOCTO 3alIOMHHUTE, YTO Nepel]l CPaBHEHHEM JIBYX CTPOK MX HeOOXOAMMO HOPMaJM30BaTh K OJHOH U TOH Xke
¢opme. Hanpumep:

let normalized = values.map(function(text) {
return text.normalize();

})

normalized.sort(function(first, second) {
if (first < second) {
return -1;

} else if (first === second) {
return 0;
} else {

return 1;

})

ITOT KoJ npeodpasyeT CTPOKH, XpaHsllvecs B MaccHBe values, B HOPMaJU30BaHHYIO (OPMY, UTOOHI
MOJNYYUTb BO3MOXKHOCTb OTCOPTHPOBATh AAHHBIH MaccHB. AHAJOTHUYHO MOXKHO OTCOPTHPOBATh MCXOTHBIH
MacCHB, BbI3blBas normalize () B (PyHKUHH CPAaBHEHHS, KAK [IOKA3aHO HHUXKeE:

values.sort(function(first, second) {
let firstNormalized = first.normalize(),
secondNormalized = second.normalize();

if (firstNormalized < secondNormalized) {
return -1;

} else if (firstNormalized === secondNormalized) {
return 0;
} else {

return 1;

})

U cHoBa, camoe BaxxHOe B 3TOM IIpUMepe, HAa YTO CJedyeT oOpaTUTb BHHUMaHHe, — o0e cTpokH, first
U second, HOPMaJH3yIOTCs K OOHOH (opMe. B 3TUX mprMepax Mo yMoJs4aHHUIO HcnoJb3yeTtcs (popma NFC,
HO TOYHO TakK »Ke MOXKHO HCIO0J/1b30BaTh JIOOYI0 U3 MOAAepPKHUBAEMBIX (HOPM:

values.sort(function(first, second) {
let firstNormalized = first.normalize("NFD"),
secondNormalized = second.normalize("NFD");

if (firstNormalized < secondNormalized) {
return -1;
} else if (firstNormalized === secondNormalized) {

return 0;
} else {
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return 1;

})

Ecau npexpe y Bac He ObLJIO NPUYMH 3aAyMbIBaTbCsl O HOPMaJsM3alMH, BIOJHE BO3MOXKHO, UTO Bbl U
BIpeb cMoxkeTe 00XOAUTbCs 6e3 3Toro Metona. Ho ecau BaM 10BOAMJIOCH pa3pabaTbiBaTh MHTEPHALMOHA-
JIM3UPOBaHHbIE MPUJOXKEHHUS, MeTol normalize () 6e3 COMHEHUH MPUTOAUTCS.

HoBble MeTonbl — He eIMHCTBEHHOE YCOBEpLIeHCTBOBaHHUE, yayullatollee NoaaepKKy cTpok IOHuKoxa.
Crnenudukanus ECMAScript 6 tTak:ke BBOAUT (hJjlar u B peryssipHble BbIpaXKeHHS U OMNpefesisieT Apyrue
U3MEeHEeHHs], Kacalllnecss CTPOK U PeryJsipHbIX BbIpaKeHHH.

®narus PerynspHbiX Bblpa>KeHUAX

MHorue THMOBBIE ONepalUd CO CTPOKAMH MOXKHO peasii30BaTb C NMPUMEHEHHEM peryJspHBIX BbIpa-
x)enuit. Ho perynsipHble BblpaXKeHHs ONEPUPYIOT CHMBOJIAMH, MPeNCTaBJAeHHBIMU 16-OUTHBIMH KONOBBIMH
enuHuiaMu. YroObl pemntb 3Ty npobaemy, ECMAScript 6 onpenensier ¢uar u (ot aura. Unicode —
IOHMKON) A/ UCMOb30BAHUS B PETYJSPHBIX BblpaXKEeHHUSX.

HeicrtBue cnara u

Ecau B pery/sipHOM BbIpaXkKe€HUH yCTaHOBJIEH (pJ1ar U, OHO MepeKJIouaeTcs B PeKUM padoThl C CHMBOJIA-
MU, a He C KOJOBBIMM eIMHHULAMHU. DTO 03HAUAET, UTO PeryJspHoe BbipaxKeHHe He OyleT UHTepPIpPeTHPOBaTh
CypporaTHble napbl KakK [ABa OTHAeJbHBIX CUMBOJIAa U JOJI’KHO AE€HCTBOBAaTh, Kak oxuuaercs. Hanpumep:

let text = "&H";

console.log(text.length); // 2
console.log(/".S$/.test (text)); // false
console.log(/".$/u.test (text)); // true

PerynsipHoe BbipakeHue /”.$/ COOTBETCTBYeT JI0OOOH CTPOKe, coleprKalllell elHHCTBEHHbIH CHMBOJI.
Bes ¢usara u 370 peryssipHoe BbIpaKeHHE IMPOBepsieT COOTBETCTBHE C KOLOBBIMH €IMHHLIAMH, MO3TOMY
SIMOHCKHUH CHUMBOJI (TIpeCTaBJIeHHBIN IByMs KOIOBBIMU €IMHHULIAMH) He COBMAaJaeT C JAAHHBIM PeryJsipHbIM
BeipaxkeHHeM. C yCTaHOBJIEHHBIM (J1arOM U peryJsipHOe BbIpaKeHHe MPOBEPsSieT COOTBETCTBHE C CHMBOJIA-
MM, a He C KOJOBBIMU elMHHUIAMH, Ojarogaps 4eMy oOHApy>KHBAEeTCsl €ro COBMajeHHe C eIWHCTBEHHBIM
STIOHCKHUM CHMBOJIOM.

Mopcuer KOAOBbIX NYHKTOB

K coxanenuto, cneuudukanuss ECMAScript 6 He ompenessieT MeTon AJisi MOACYeTa KOJUYECTBa KO-
NIOBBIX MYHKTOB B CTPOKe (CBOHCTBO length mo-mpexxHeMy BO3BpalllaeT KOJHYECTBO KOAOBHIX €IHHHIL),
OJIHAKO IS 3TOU IeId MOXKHO HMCII0JIb30BaTh PeryJ/sipHOe BbipakeHHe ¢ (JiaroM u:

function codePointLength (text) {
let result = text.match(/[\s\S]/qgu);
return result ? result.length : 0;

}

console.log(codePointLength ("abc")) ; // 3
console.log (codePointLength ("Hbc")) ; // 3
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B srom mpumepe BbI3BIBaeTCS MeTon match (), 4ToObl MPOBEPUTh text Ha HaJdudue MPOOENbHBIX U
HENpoOeNbHBIX CUMBOJIOB (1m1absmoH [\s\S] rapaHTupyeT COBHAJCHHE C CHMBOJIAMH IE€PEBOAA CTPOKH) C
MTOMOIIBIO PETYJISIPHOTO BBIPAKEHUS, B KOTOPOE BKJIIOUEHBI TJIOOATBHBIA PEXUM IMOUCKA M TOMJEPIKKa
HOnukona. Bo3Bparaemblii pe3yabTaT COIEPKUT MACCUB COBITAJICHUH, €CIIM UMEETCsI XOTs ObI OTHO COBIAICHUE,
TO €CTh JJIMHA MacCHBa COBITAJIAET C KOJIMYECTBOM KOJOBBIX IMMYHKTOB B cTpoke. Ctpoku FOHukona "abc" u
"Hbc" UMEIOT 110 TP CUMBOJIA, IIOATOMY UIMHA MAacCUBa B 000MX CIIydasX paBHA TPEM.

NMPUMEYAHUE
HecmoTps Ha TO 4TO 3TO peLueHne BnosiHe paboTocnocobHO, OHO HE OTNNMYaAETCs BbICOKOW
CKOPOCTbH, 0COBEHHO NpY aHanm3e AVMHHbIX CTPOK. Bonee GbicTpoe pelleHne 0CHOBLIBAETCS
Ha NpPUMEHEeHUN CTPOKOBOro utepartopa (obcyxagaetcs B rmase 8). A Boobule, ctapanTech
MUHUMM3MPOBaTb KONMYECTBO Onepaumi noacyeTa KogoBbIX MYyHKTOB.

OnpepeneHue noaaep>Xku cnara u

[TockosibKy (h1ar ¥ OTHOCHTCS K H3MEHEHHSIM B CHHTAKCHCE, TOMBITKA HCIOJb30BaTh €ro B JBHXKKAX
JavaScript, He coBmectumbix ¢ ECMAScript 6, Bbi3oBeT cHHTaKcHuecKywo owuoky. [lomnep:kuBaercs Jiu
(aar u, MOXKHO 6e30MacHO ONpelNeNUTb C MOMOLILbI0 Cleayollell (yHKINH:

function hasRegExpU() {
try {
var pattern = new RegExp(".", "u");
return true;
} catch (ex) {
return false;

OTa QyHKIUS BBI3bIBAET KOHCTPYKTOpP RegEXp U mepenaer emy (Jar u B KauecTBe aprymeHTa. Takod
CUHTaKCHC JONMYCTUM Jaxe Mpu paboTe ¢ Oosiee paHHUMHU BepcUsiMU JavaScript, HO KOHCTPYKTOp BbI30BET
OLIMOKY, ecsy (ps1ar u He MOAJEPIKUBAETCH.

NMPUMEYAHUE
Ecnu Baww Kog AomkeH coxpaHaTb paboTocnocobHOCTb NPU BbINOSTHEHUN CTapbIMWN ABUMXKaMU
JavaScript, Bceraa ncnonb3ynte KOHCTPYKTOP RegExp A5 NPOBEPKM NOAAEPXKKWU dhnara u.
OTO MOMOXeT NpefoTBpaTUTb NOSABMEHUME CUHTAKCUYECKMX OLUMOOK U MO3BOSUT BbISICHUTb
BO3MOXHOCTb NMPUMeEHeHWs dorara u, He Bbi3blBasi OCTAaHOBKY BbINOSIHEHUSA MPOrpaMmsbl.

Llpyrue usmeHeHus B nopnep)kke CTPoK

[Tonnepxka omepauuil co crpokamu B JavaScript Bcerma oTcraBaja OT aHAJOTHUHOH TMOAAEPKKH B
OpyTuX si3blkax. Hanpumep, meton trim() mosiBuscs toabko B ECMAScript 5, 1 ECMAScript 6 npo-
IOJIKWJIA paclivpeHHe MONIEp:KKH cTpoK B JavaScript.

MeTtoabl naeHTUDHUKALUK NOACTPOK

Haunnasa ¢ nepsbix Bepcuil JavaScript, ans uneHTHUPHUKALKMK MOACTPOK B CTPOKAX pa3pabOTUMKU HC-
noJib3yoT Meton indexOf (), W OHM AaBHO MPOCAT AaTh UM OoJjee MpocTod crnoco6. B pesynbrare B
ECMAScript 6 6b111 106aBJI€HBl TPU HOBBIX METOJA:
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e Meton includes () Bo3BpallaeT true, ecjJd YKa3aHHBIH TEKCT MPUCYTCTBYeT B CTpoke. B mpo-
TUBHOM cJsy4ae BosBpaulaercsa false.

e Meton startsWith () Bo3BpaliaeT true, ecau yKa3aHHbIH TEKCT NPUCYTCTBYET B HauaJjle CTPOKH.
B npoTuBHOM ciyyae Bo3Bpallaetcss false.

e Meton endsWith () BosBpallaer true, ec/iu yKa3aHHBIH TEKCT MPUCYTCTBYeT B KOHLe CTPOKH. B
IIPOTUBHOM cJiyuyae Bo3ppaulaercs false.

Bce Tpu MeToma MpUHHMMAIOT IBa apryMeHTa: UCKOMBIH TEKCT M HeoOs3aTesbHbl UHAEKC, C KOTOPOTO
HaulHaeTcsl nouck. [Ipu Hanuunu BToporo aprymenta includes () u startsWith () HauuMHaOT MOUCK C
YKa3aHHOro UHAeKca, a endsWith () HauyMHaeT MOUCK C KOHLA CTPOKH, OTCTYIHUB K HayaJly Ha BeJHYUHY
BTOPOTO apryMeHTa; eCJId BTOPOH apryMeHT OTCyTCTByeT, includes() u startsWith() BbIOJIHAIOT
TIOMCK C HauaJja CTPOKH, a endsWith () — c xoHua. PakTUyecKd BTOPOH apryMeHT MOMOTaeT COKPATHTb
o6s1acTb noucka. Huxe 1eMOHCTpUPYeTCs HECKOJIbKO NMPUMEPOB MPUMEHEHHUS! 3TUX TPeX MEeTOMLOB:

let msg = "Hello world!";

console.log(msg.startsWith("Hello")); // true

console.log(msg.endsWith("|")); // true
console.log(msg.includes("o")); // true
console.log(msg.startsWith("o")); // false
console.log(msg.endsWith("world!")); // true
console.log(msg.includes("x")); // false
console.log(msg.startsWith("o", 4)); // true
console.log(msg.endsWith("o", 8)); // true
console.log(msg.includes("o", 8)); // false

[lepBble Tpu BBI30BA OCYILECTBJASAIOTCS 0e3 BTOPOro MapameTpa, MO3TOMY OHM BBIMOJHSIOT MOUCK IO
Bcell cTpoke, ecau notpedyercs. [locienHue Tpu Bbl30Ba BBHIMOJHSIOT MOUCK B OrpaHUYeHHOM (pparMeHTe
CTPOKH. Brizos msg.startsWith ("o 4) HauuMHaeT MOUCK C 4-% MO3ULUU B CTPOKE mSg, Tle HaXOIUT-
csi cuMBoOJI 0 B cjoBe Hello. BrizoB msg.endsWith ("o 8) Tak»Ke HauWHaeT MOMCK C 4-U MO3HULHUH B
CTPOKe, MOTOMY YTO MPH BBIUMTAHHH apryMeHTa 8 W3 IJHMHBI cTpoku (12) mosydaercss yucsao 4. Bbizos
msg.includes ("o 8) HauWHaeT MOHUCK C 8-U MO3MIHMH, Ile HAXOAUTCS CUMBOJ ¢ B CJoBe world.

IDTH TPU MeTola NEHUCTBUTEJNbHO YTPOIIAT MOUCK MOACTPOKH B CTPOKE, HO BCe OHH BO3BpaAllaiOT
Joruyeckoe 3HadyeHue. Ecan BaM MoHafoOUTCA HAUTH (PAaKTHUUECKYIO MO3ULHUI0 OAHOH CTPOKH B APYTOH,
ucnoJsb3yute Mmeton indexOf () uan lastIndexOf ().

NMPUMEYAHUE
MeTogbl startsWith (), endsWith () M includes () BbI3bIBaOT OLWMNOKY, €Cnnm BMECTO
CTPOKM nepefaTb perynspHoe BblpaxeHne. Metogbl indexOf () M lastIndexOf (),
HaNpoTUB, NPeobpasyoT apryMeHT C PerynsipHbIM BblpaXXeHUEM B CTPOKY U BbIMOMHAT NOUCK
B 9TOWN CTPOKe.

MeTtop repeat ()

Crneuudukanus ECMAScript 6 no6aBusa B MOAAEPKKY CTPOK ellle OAWH HOBBIH METOL — METO[
repeat (), KOTOpbIH NPUHHMaeT apryMeHT C KOJUUYECTBOM IMOBTOpeHHH cTpokd. OH BO3BpallaeT HOBYIO
CTPOKY, COIepKallyl0 MCXONHYI0 YKa3aHHOe KOoJn4ecTBO pa3. Hampumep:



[pyrve nameHeHus B perynsipHbiX BblpaKeHUsAX 39

console.log("x".repeat(3)); // "rxx"
console.log("hello".repeat(2)); // "hellohello"
console.log("abc".repeat(4)); // "abcabcabcabc"

AtoT MeTon OblI 100aBJeH B OCHOBHOM [Jisi yOOOCTBA MAHUIMYJUPOBAHHS TEKCTOM. B 4yacTHOCTH, OH
MOXKeT MPUTOAUTHCS B peau3aursX yTHAAT (HOPMAaTHPOBAHHS, KOTOpPbIE AOJKHBI CO3[4aBaTh OTCTYTbI B
3aBUCUMOCTH OT yPOBHS BJIO)KEHHOCTH, HarpuMmep:

// OTCTym C OmpeneJsyIeHHHM KOJIMUECTBOM MpobersioB
let indent = " ".repeat(4),
indentLevel = 0;

// BCAKUM pa3, KOr'la HYXKHO YBEJIMUNUTb OTCTYII
let newIndent = indent.repeat(++indentlevel);

[TepBhili BBI30B repeat () cosmaer CTPOKYy C yeThbipbMsl npobesamu, a nepemeHHass indentLevel
XPaHUT YPOBEHb BJOXKEHHOCTH (4ucso oTcTyrnos). [locse 3TOro MoxKHO MpOCTO BbI3BIBATH repeat() ¢
yBeJMUeHHbIM 3HaueHUeM indentLevel, 4ToObl HU3MEHUTb BeJHYHUHY OTCTYyIA.

ECMAScript 6 Take BHOCHT HEKOTOpBIE TOJIe3HbIE H3MEHEHHs B PeryJsipHble BbIpaXkKeHHs, KOTOPbIE
He OTHOCATCA K KaKOH-JM00 KOHKPeTHOH Kareropuu. HekoTopble M3 HHMX ONMCHIBAIOTCS B CJEAYIOLLEM
pasgeue.

Ilpyrue uaMmeHeHUsA B perynsipHbix BbIpa>Xe€HHUAX

PeryssipHble BbIpa)KeHHsI — BaXKHasi 4acThb apceHasja HHCTPYMEHTOB MJisi PabOThl CO CTPOKaMU B
JavaScript, 1, 1ogo6HO MHOTMM JIPyTHM MHCTPYMEHTaM $3bKa, OHH MaJlo MEHSJIUCb B MOCJIEIHUX BepCH-
s1x. Onnako B ECMAScript 6 6bl10 BHeCEHO HECKOJIBKO YCOBEpPIIEHCTBOBaHHH B PeTyJIsipHble BblpakKeHwUs,
IOTIONHSOIIMX HOBOBBEIEHHUS B MOANEPIKKE CTPOK.

®Pnar y B perynspHbiX BblpaXkeHUsAX

Crneundukanuss ECMAScript 6 cranmaprusoBana duar y mocse ero peanusauudd B Firefox B Buze
TPONPHETAPHOTO PACIIMPEHUs Pery/sipHbIX BblpaxkeHu#. Dsar y Bo3meHCTByeT Ha CBOHCTBO sticky pe-
TYJISIPHBIX BbIpaKeHWH U TpeGyeT, 4TOObl MOUCK COBMANEHUH B CTPOKe HAYMHAJCS C MO3UIUH, YKAa3aHHOH
B cBocTBe lastIndex peryJspHoro BelpaxkeHusi. Ecjiu coBnaneHre B JaHHOH MO3UIIMHU He 0OHAPYKeEHO,
peryJisipHOe BbipakeHue mpekpaiaet nouck. Cjenyodi NpuMep MOKa3biBaeT, Kak 3TO paboTaer

let text = "hellol hello2 hello3",
pattern = /hello\d\s?/,
result = pattern.exec(text),
globalPattern = /hello\d\s?/g,
globalResult = globalPattern.exec(text),
stickyPattern = /hello\d\s?/y,
stickyResult = stickyPattern.exec(text);

=

console.log(result[0]); // "hellol '
console.log(globalResult[0]); // "hellol '
console.log(stickyResult[0]); // "hellol '

=

=

pattern.lastIndex = 1;
globalPattern.lastIndex = 1;
stickyPattern.lastIndex 1;
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result = pattern.exec(text);
globalResult = globalPattern.exec(text);

stickyResult = stickyPattern.exec(text);
console.log(result[0]); // "hellol "
console.log(globalResult[0]); // "hello2 "
console.log(stickyResult[0]); // BH3OBeT OmMUOKY!

B sToM npumepe HCrosNb3yeTcsl TPU PerynspHbIX BblpaxkeHHs. BelpaxkeHue B NnepeMeHHOH pattern He
umeeT (aros, B BblpaxkeHHH globalPattern ycraHoB/eH (Jar g U B BelpakeHUM stickyPattern
ycTaHoBJ/eH (aar y. [lepBas Tpoiika BbI30BOB console.log () AJ5 BCeX TpexX Pery/sipHbIX BbIpaKeHUH
BbIBOAUT "hellol" c npobesoM B KOHLE.

3atem cBoiicTBy lastIndex Bcex Tpex 1IalJ0HOB MpHUCBaWBaeTcs 3HadeHue |, Tpebyrollee HAUWHATH
TMIOMCK COBMAJEHHUs1 C PEryJ/sIPHBIM BbIPa’KeHHEM CO BTOPOTO CHUMBOJIA. PerysspHoe BblpakeHue 0e3 hJa-
TOB IOJIHOCTbIO UTHOPUPYyeT CBOMCTBO lastIndex M 0.1arONONYy4YHO HAXOAUT coBlaleHue ¢ "hellol".
PeryssipHoe BblpaxkeHue ¢ (ps1aroM g HaxoAWT coBnajeHue ¢ "hello2", mOTOMY 4YTO HauMHaeT IOMUCK CO
BTOPOro CHMBOJIa B cTpoke ("e"). PerynspHoe BelpakeHHe stickyPattern He o6Hapy>KHBaeT COBIMa-
JeHHsl, HaYMHasA CO BTOPOro CHMBOJA, M03TOMY stickyResult nosyyaer sHadyeHue null.

®uar y coxpaHsieT HHIEKC CHMBOJIA, C/IeAYIOLIEro 3a NocjJeJHUM COBNageHHeM, B cBoHcTBe lastIndex
nocse Kaxkaod onepauud. Ecau coBnageHus He Hauioch, B lastIndex 3anucbiBaeTcs HauyajbHOE 3Ha-
ueHue 0. AHajornuHO HeHCTBYyeT (s1ar rao6anbHOrO MOUCKA, KAK MMOKA3aHO HUKE:

let text = "hellol hello2 hello3",
pattern = /hello\d\s?/,
result = pattern.exec(text),
globalPattern = /hello\d\s?/g,
globalResult = globalPattern.exec(text),
stickyPattern = /hello\d\s?/y,
stickyResult = stickyPattern.exec(text);

console.log(result[0]); // "hellol "
console.log(globalResult[0]); // "hellol "
console.log(stickyResult[0]); // "hellol "
console.log(pattern.lastIndex); // O
console.log(globalPattern.lastIndex); // 1
console.log(stickyPattern.lastIndex); /7

result = pattern.exec(text);
globalResult = globalPattern.exec(text);
stickyResult = stickyPattern.exec(text);

console.log(result[0]); // "hellol "
console.log(globalResult[0]); // "hello2 "
console.log(stickyResult[0]); // "hello2 "
console.log(pattern.lastIndex); // 0
console.log(globalPattern.lastIndex); // 14
console.log(stickyPattern.lastIndex); // 14

B o6eux nepemeHHbIX, stickyPattern u globalPattern, cBolcTBO lastIndex NOJYYUJIO 3HA-
yeHHe 7 TOCJe MepPBOro Bbl3oBa exec () W 3HaueHHe 14 mocsie BTOpPOro BbI30Ba
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3anoMHHTe JiBe BaxKHble 0coOeHHOCTH (pyara y. Bo-mepBeix, 3HaueHHe cBoiicTBa lastIndex yuu-
THIBA€TCSA TOJbKO INPU BbI30BE METOJOB CYIIECTBYIOILEro 0ObeKTa PeryJsipHOr0 BblpaXKeHHUs, TAKHX Kak
exec() u test (). [lepepaua ¢sara y metrogaMm CTpokK, TakKMM Kak match (), He oKasblBaeT HUKAKOro
BJIUSIHUS.

Bo-BTophBIX, KOT[@a B Pery/sipHOM BblpaxKeHHHU ¢ (hJ1aroM y HCIOJIb3yeTCs CHMBOJ ~, COOTBETCTBYIOLIUH
HayaJy CTPOKH, COBMajieHHe BO3MOXKHO TOJIBKO C Hauajia CTPOKH (MJIM C MEePBOTO CHMBOJA, CJEAYIOIIEro
3a CHMBOJIOM IepeBOJAa CTPOKH, €CJH TOUCK BBIMOJHSETCS B MHOTOCTPOYHOM pexxume). Ecin cBo#cTBO
lastIndex Oymer uMeTb 3HaueHue 0, peryJspHoe BblpaKeHHe C CUMBOJIOM ~ OyneT HeHcTBOBaTb, Kak
BolpaxkeHue 6e3 (psara y. Eciu 3HaueHue cBoiicTBa lastIndex He OyneT COOTBETCTBOBATb Hauyaly CTPO-
KU B peXHMe OJHOCTPOYHOIO MOMCKA WJH Hadyajy ONHOM M3 CTPOK B PexKHMe MHOTOCTPOYHOrO TMOHUCKA,
peryJsipHoe BbipakeHue ¢ (pJiaroM y HUKOr[Ia He HahaeT COBMANEeHHS.

Kak u B ciayyae ¢ ApyruMu ¢pJaramMu peryjasipHbIX BbIpaxKeHWH, onpenesuTb MPUCYTCTBUE (Jara y
MOXKHO C MOMOLIbIO CBOMCTBA. B NaHHOM c/ydae NOCTAaTOYHO NPOBEPUThb HaJMM4Hue CBOHCTBA sticky:

let pattern = /hello\d/y;

console.log(pattern.sticky); // true

CroiicTBo sticky mosyuaer 3HaueHHe true, ecau (Jar y NPUCYTCTBYET B PEryJsPHOM BbIpaKeHHH,
u false — ecau OTCYTCTBYeT. DTO CBOHWCTBO AOCTYIMHO TOJbKO MJISi UTEHHS U HE MOXKET HM3MEHSThCS
HEeMoCpeCTBEHHO.

[Tono6Ho ¢aary u, (yiar y OTHOCHUTCS K U3MEeHEHHSIM B CHHTAKCHCe, [T09TOMY €ro NpuMeHeHHe MOXKeT
BBI3bIBATh CMHTAKCHUECKYI0 OMIMOKY B nBHkKKax JavaScript, He coBmectumbix ¢ ECMAScript 6. Besonacho
OTIPeNEeUTh, MOANEPKUBAETCS KU (Jar y, MOXKHO C MOMOLILbIO clleayoliell GyHKUNH:

function hasRegExpY() {
try {
var pattern = new RegExp(".", "y");
return true;
} catch (ex) {
return false;

[lopo6HO mpoBepke mopaep:Ku (Jara u, 31a (yHKUUS Bo3Bpaulaetr false, ecau el He ynasaoch
co3JaTh peryJ/sipHoe BblpaxkeHHe ¢ (yarom y. Kpome Toro, ecsnu Bal Ko I0JKeH COXPaHATb paboTocro-
COOHOCTh NPH BBINOJHEHUH CTapbiMU IBHKKaMu JavaScript, Bcerna ucnosb3yiTe KOHCTPYKTOp RegExp
I OTpelie/leHHs] TaKUX PeryJ/sipHbIX BbIpayKeHHH, yToObl H36eKaTb CHHTAKCHUECKHUX OLINOOK.

Co3paHue KOMUHU perynsipHbiX Bblpa>KeHUH

B ECMAScript 5 umesacb BO3MOXKHOCTb CO3/1aBaTh KOMHH PEryJsIPHBIX BbIpaXkKeHHH, NepenaBasi UX B
KOHCTPYKTOpP RegExp, HanpuMep:

var rel = /ab/i,
re2 = new RegExp(rel);

[lepemeHHass re2 — 3T0 Bcero Juulb Konus nepemMeHHod rel. Ho ecsu B BbI30B KOHCTPYyKTOpa RegEXp
nepenatbh BTOPOH apryMeHT, omnpefessiiolluid (Jaru [Js peryasipHOTO BbipaKeHHWs, TakKo¥ Kon He OyjaeT
paboTaTb, HapuMep:

var rel = /ab/i,

// BusoseT omubky B ES5, BHmonHurcsa 6e3 omunbru B ES6
re2 = new RegExp(rel, "g");
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Ecnu BoimosHUTB 3TOT KOon B OKpykeHHH ECMAScript 5, oH BbI30BeT OMNOKY C COOOIIEHHEM O TOM,
4YTO BTOPOH apryMeHT He MOXKeT HCIOJb30BaTbCs, KOTJla MEePBbIH SBJSETCS pPerynsipHbiM BblpakeHueM. B
ECMAScript 6 3T0 moBeneHHe ObIIO M3MEHEHO, M Telepb NOMYCKaeTCs MepelaBaTh BTOPOH apryMeHT,
nepeonpenessomui GJard, NpucyTCTBYOIIHe B IepBOM aprymeHTe. Hampumep:

let rel = /ab/i,

// BH3oBeT omubky B ES5, BHmonHurca 6e3 omubru B ES6
re2 = new RegExp(rel, "g");

console.log(rel.toString()); // "/ab/i"
console.log(re2.toString()); // "/ab/g"

console.log(rel.test("ab")); // true
console.log(re2.test("ab")); // true

console.log(rel.test("AB")); // true
console.log(re2.test("AB")); // false

B stom npumepe rel umeer (sar i (HEYYBCTBUTEJNBHOCTb K PETHUCTPY CHMBOJIOB), a re2 HMeeT
TOIbKO (hyiar g (riobanbHblil mouck). KoHeTpykTop RegExp ckomupyeT mab/joH M3 rel W IMOACTaBUT
(aar g BMecto uara i. [Ipu BbI3oBe KOHCTPyKTOpa 6€3 BTOPOro apryMeHTa re2 MOJy4HuT Te e (pJary,
4yTo U rel.

CsouctBo flags

[Tomumo HOBOro (hyiara ¥ BO3MOXKHOCTH H3MeHSITh MMetolnuecs ¢uard crnenuduxauns ECMAScript 6
no6aBuJ/a HOBOe CBOHCTBO, cB3aHHOe ¢ HUMU. B ECMAScript 5 ecTb BO3MOXKHOCTb MOJYYUTh TEKCT pe-
TYJISIPHOTO BBIPaXKeHHsl C MOMOILILbI0 CBOHCTBA Source, HO UTOOBI MOJYYHUTb CTPOKY C (hylaramu, Tpedyercs
BBINIOJIHUTh MAPCHHT pe3yJbTaTa BbI30Ba MeToAa toString (), Kak MMOKa3aHO HHXKe:

function getFlags(re) {
var text = re.toString();
return text.substring(text.lastIndexOf("/") + 1, text.length);

// toString() BepuHeT "/ab/g"
var re = /ab/g;

console.log(getFlags(re)); // "g"

ITOT (parMeHT npeobpasyeT peryssipHoe BblpaxKeHHe B CTPOKY M BO3BpalllaeT CHMBOJIbI, HalJeHHBbIE
MocJie MocjeaHero cuMBoJa /. TH CUMBOJBI 0603HAYAIOT (JIaTH.

ECMAScript 6 ynpouraet nosnyuenue Jaros, 1o6aBsisi CBOHCTBO £lags B mapy K CBOHCTBY source.
O6a cBoiicTBa SBJSIOTCS CBOHCTBAMU MPOTOTHNA W AOCTYIHBI TOJMbKO 151 uteHusi. CoiictBo flags
YTpOIlaeT UCCJef0BaHKNe PeTyJSPHBIX BbIPaXKEHHUH TIPHU OTJALKe M HACJeIOBAHHUH.

[Tocnennee HoBoBBenenne B ECMAScript 6 — cBoiictBo f£lags — Bo3BpalllaeT CTPOKOBOE IPENCTaB-
JieHre (J1aros, MPUCYTCTBYIOLIUX B pery/sipHOM BelpaxkeHHH. Hanprumep

let re = /ab/g;

console.log(re.source); // "ab"
console.log(re.flags); // "g"
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Uro6bl M3BJEeUb U3 re BCce (DJIarv U BHIBECTH UX B KOHCOJb, B 3TOM TpHMepe MoTpeboBaIoCh HAMHOTO
MeHbIIIe CTPOK KOJa, YeM B NpPUMepe, NEMOHCTPUPYIOIIEM TPUEM C HCMOJb30BaHHeM toString (). Coi-
cTBa source u flags Mo3BOJSIOT W3BJEKATh ()parMeHThl PETYJNSPHOTO BbIpaXKeHHsI 6€3 HeoOXOMUMOCTH
BBIMIOJIHSATb MAPCUHT CTPOKH C PEryJsiPHbIM BbIPaXkKeHHEM.

M3MeHeHUs B MO IepKKe CTPOK U PEryJSPHBIX BbIpaXKEHHH, IO CUX TOP 00CYKAaBILIHECs B 3TOH IJaBe,
OMpefieJIeHHO pacIIMpsiioT Bauid Bo3MoxkHOCTH, HO ECMAScript 6 BBOZHT elile Gojiee CYIIECTBEHHbIE
YCOBEpPIIEHCTBOBAHUS B TOAAEPXKKY CTPoK. OIHUM M3 HUX SIBJISIETCS HOBBIH THI CTPOKOBBIX JIHUTEPAJIOB,
NeNaLIHN CTPOKH ellle 6oJiee THOKUMHU.

Nutepansl WabnoHos

Uro6bl naTh pa3pabOTYMKaM BO3MOXKHOCTb pellaTb GoJjiee CJIOXKHBIE 3a7adyd, CHHTAKCHC AUMEpPano8
wabaornos B ECMAScript 6 nosBosisieT onpenenstTs NpeAMeTHO-OpHeHTHPoBaHHble s13bikH (Domain-Specific
Languages, DSL) nns 6osee 6e3omnacHoi paboThl ¢ CONEPKUMbBIM, YeM 3TO MO3BOJISIOT PEIIeHHs], AOCTYII-
nHele B ECMAScript 5 u 6oJsiee paHHUX Bepcusix. [IpeqMeTHO-OPHEHTHPOBAHHbBIH 3bIK — 3TO SI3bIK MPO-
rpaMMHUPOBaHUS, NpeIHAa3HAUEHHBIH /I pellleHus] B y3KOH, CrelMaju3upoBaHHON 00J1aCcTH, B MPOTHBOIO-
JIOXKHOCTh YHHBepCaJbHbIM si3bIKaM, TakuM Kak JavaScript. Ha Buku-crpanuue ECMAScript (http: //wiki-
.ecmascript.org/doku.php?id-harmony:quasis/) mpennaraercsi cjenyollee UepHOBOe OMHMCAaHUE JIUTepa-
JIOB 11a0JI0HOB:

dta cxema pacurupsier cuHTakcuc ECMAScript cMHTaKCHUECKHM caxapoM, MO3BOJISIIOIIMM pa3paboTunKam
OUOJIHOTEK ONpPeNeNsiTb CBOM MPeIMEeTHO-OPUEHTHPOBAHHbIE S3BIKH /151 CO3MAHHUSI U U3BJEUEHUS CONEPKH-
MOT'O M BBINIOJIHEHHSI OMepaldi ¢ HUM, HEBOCIIPUMMUNBbLIE MJIM YCTOHUMBBIE K aTakaM BHEIPEHHSs, TaKHUM
kKak XSS, BHenpenue SQL u np.

Ho B neiicTBUTe/ bHOCTH JUTepasbl madaoHoB — 310 otBeT ECMAScript 6 Ha motpeGHOCTD B cjeny-
IOIIMX BO3MOxKHOCTsIX JavaScript, orcyTerBoBaBuux B Bepcusix ECMAScript 5 u Huxe:

e JIuTepasbl MHOrOCTPOYHOIO TeKcTa. BomonieHre naeu noaaepKKu MHOTOCTPOUHBIX CTPOK.
e IIpoctoe popmaTrupoBaHue CTpPOK. BO3MOXKXHOCTb MOACTAHOBKH B CTPOKH 3HAYeHWH MepeMeHHBIX.

e JkpanupoBanne HTML. Bo3moxxHOCTh MpeoOpa3oBaTh CTPOKY Tak, UTOOBI ee MOXHO Oblio Oes-
onacHo BCTaBUTb B pasmeTky HTML.

Bmecrto pacminpenus (pyHKUHOHAJBHBIX BO3MOXKHOCTEH CTPoK JavaScript surtepassl maba0HOB OTKPHI-
BAIOT COBEPILUEHHO HOBBIM MOAXOJ K PELUEHHIO MePedyHUCIeHHBIX NMpolJeM.

OCHOBHOMW CUHTAKCHC

B npocrefiliem Buze JuTepasbl WAOJOHOB AeHCTBYIOT MOAOOHO OOBIUHBIM CTPOKAM, OTJIHYASCh TOJBKO
OTpaHUUYMBAIOLIMMH CHMBOJIAMH — 0OpaTHble anocTpodsl (*) BMeCTO NBOMHBIX /M ONMHOYHBIX KaBbIUEK.
Hanpuwmep:

let message = "Hello world!’;

console.log(message); // "Hello world!"
console.log(typeof message); // "string"
console.log(message.length); // 12

ITOT NpHUMep MOKa3blBaeT, UTO MepeMeHHas message XpaHUT o00bluHyo A/ JavaScript cTpoky 3nech
C MOMOILbI0 CHHTAKCHCA JINTEPaJsoB 11abJOHOB OBLJIO CO34aHO CTPOKOBOE 3HAueHHe, KOTOPOe 3aTeM OblIo
TIPUCBOEHO NepeMeHHON message.
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Ecsn notpebyetcst ucnosnb3oBaTh 0OpaTHbIE alOCTPO(Bl B CTPOKE, IPOCTO IKPAHUPYHTE UX CHMBOJAMH
o6partHoro ciema (\), KaK B cjaeqylolledl BepcHu NepeMeHHOH message:

let message = "\ Hello\ world! ;
console.log(message); // " Hello world!"
console.log(typeof message); // "string"

console.log(message.length); // 14

B JUTepaJliax 1abJIOHOB He Tpe6yeTCH 9KPaHUPOBATb JBOUHBIE UJAW OJMHOUHBLIE KaBbIUKH.

MHOrocTpouHbi TeKcT

Paspa6orunku Ha JavaScript emne ¢ caMbix MepBBIX BEpPCHU SI3bIKA HILYT CIIOCOOBI ONpeneseHUs] MHO-
TOCTPOYHOTO TeKcTa. Ho cTpoku B ABOHHBIX MJIM ONMHOYHBIX KaBblUKaX TPeGylOT, 4TOOBl BeCh TEKCT OBLI
ompelesieH B OLHOU CTPOKe KOJa.

O6xoaHble peweHus pao nossneHus ECMAScript 6

Bnaronapsi nmpeBHell cuHTakcuueckod omnbke B JavaScript nmeercs o6xomHOH MyTb IJIs CO3MAHUS
CTPOK C MHOTOCTPOYHBIM TEKCTOM: HOCTATOYHO NOOABHUTH CHMBOJ oOpaTHOro cijema (\) mepen CUMBOJAMU
nepeBoja CTpPoKHU. Hampumep:

var message = "Multiline \
string";
console.log(message); // "™ultiline string"

[Ipy BbIBOZE B KOHCOJIb OOHAPYKUBAETCS, YTO CHMBOJI [1I€PEBOAA CTPOKU OTCYTCTBYET B CTPOKe message.
IT0 0OBACHSETCS TEM, YTO CHMBOJ 0OPATHOTO CJella HHTEPIPETUPYETCS KaK MPU3HAK MPOAOIKEHHS, a He
KaK IepeBOf CTPOKH.

UToObl BBIBECTH CUMBOJI MEPeBO/ia CTPOKH, €ro HY»KHO 1006aBHUTb BPYUYHYIO:

var message = "Multiline \n\

string";

console.log(message); // "Multiline
// string"

ITOT KO [NOJI)KEH BBIBECTH COJEPKUMOEe message B ABYX OTAEJNbHbIX CTPOKAaX BO BCEX OCHOBHBIX
nBuxKax JavaScript; ogHako Takoe noBeneHHe 00bSIBJIEHO OMIMOOYHBIM, U MHOTHE Pa3pabOTUYHMKU PEKO-
MEHAYIOT He HCIOJIb30BaTh NAHHBIH MpHEM.

Jlpyruve nprueMbl CO3IaHHUSI CTPOK C MHOTOCTPOYHBIM TEKCTOM, HCIIOJb30BaBLIKecs 10 nosiBaeHus ECMA-
Script 6, 06blYHO OCHOBaHBI Ha NPUMEHEHHWHM MAaCCUBOB WJM KOHKAaTeHAllMM CTPOK, KaK B CJeAYIOlleM
npuMepe:

var message = [
"Multiline ",
"string"

]1.join("\n");

let message = "Multiline \n" +
"string";

Ho n1o00ble 06xonHble pellleHUs, WCMOJNb30BaBIIKECS pPa3pabOTUMKaMU [AJsl ONpeflesieHUs MHOTOCTPOU-
HOTO TeKCTa, ObIIM He OYeHb MPAKTHUYHBI U HeydOOHHI.
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MHOrocTpouHbi TEKCT — NPOCTOM NyTb

Jlutepannl ma6monoB B ECMAScript 6 menatoT o6bsiBieHHe MHOTOCTPOYHOTO TEKCTa MPOCTHIM GJiaro-
napsi OTCYTCTBHIO CIELMaNbHOTO CHHTaKcuca. [IpocTo BK/OUaliTe CUMBOJBI MePEeBOAA CTPOKH B HYXKHBIE
MecCTa, U OHH TOSIBSTCS B pe3y/bTare, HalpUMep:

let message = "Multiline
string ;
console.log(message); // "Multiline

// string"
console.log(message.length); // 16

Bce npo6eJibHble CHMBOJBI BHYTPHU 0OpaTHBIX alloCTPO(OB CTAHOBSTCS YaCTblO CTPOKH, 103TOMY OyabTe
BHUMaTeJibHee, opopmisis oTcTynel. Hanpumep:

let message = "Multiline

string’;
console.log(message); // "Multiline
// string"
console.log(message.length); // 31

B sTom mpuMepe Bce mpobesibHble CHMBOJBI B HauaJje BTOPOH CTPOKH B JHTepaJjie wabJoHa BOLIIW B
COCTaB IOJIYYUBILEr0Cs CTPOKOBOTO 3HAYEHHS.

Ecsy BblpaBHMBaHHe U OTCTYIbl UIPAlOT BaXKHYIO POJib, OCTaBbTe MYCTOH MEPBYI0 CTPOKY B JIUTepase
MHOTOCTPOYHOTO 1WAabJoHa U 3aTeM O(OpMJSHTe OTCTYIbl Kak TpelyeTcs, Hanpumep:

let html = °

<diwv>
<h1>Title</hl1>

</div>" .trim();

B sToMm ¢parmeHTe snuTepas wwabaoHa HAUMHAeTCs C MYCTOH CTPOKH. B moc/enymoumux cTpokax Teru
HTML pasmellieHsl ¢ oTCTynamH, YToObl NpUAaTh pasMeTKe CTPYKTYpPHBIH BHA, a BbI30B MeTona trimi()
B KOHLe yAaJssieT MepByl0 MyCTYI0 CTPOKY.

[Ipu xenanuu B JuTepasax 1wabJOHOB MOXKHO HCIOJb30BaTh yMPAaBJSAOULYI0 KOMOWHALKI \Nn BMECTO
CHMBOJIa MIePeBOJA CTPOKH:

let message = "Multiline\nstring ;

console.log(message) ; // "Multiline
// string"
console.log(message.length); // 16

NoacTtaHoBKa 3HaYeHUH

Cefiuac nuTepasnsl a0JOHOB KOMY-TO MOTYT I10Ka3aThbCsl BCETO JIMIIb HENPUBBIUHON BepcHell 0ObIUHBIX
cTpok. MlcTHHHOE oT/iMure MeXX1y HUMH 3aKJ/I04aeTcsl B BOSMOXKHOCTH n00CMAaHO8KU 3HAYEH UL, I03BOJIS-
[ollell BCTpauBaTh B JIMTepaJsibl 11a0GJOHOB JOMYCTUMble BblpakeHUsl Ha JavaScript v mosyyaTb Ha BBIXOJE
CTPOKY C BHEJIPEHHBIMH pe3yJbTaTaMH BBIYMCJIEHHSI 3TUX BbIPa’KeHHH.

BcTpauBaemble BblpaxKeHHs B JMTepasaX HauMHAIOTCA NMapod CUMBOJOB ${ W 3aBepwatorcs }. [Ipo-
CTeHAIIMM NPUMepPOM MOACTAHOBKH MOXKET CJY>KHUTb BHeJpeHHe JIOKAJbHBIX [epeMeHHbIX, HallpuMep:
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let name = "Nicholas",
message = Hello, ${name}. ;
console.log(message); // "Hello, Nicholas."

[ToncraHoBka $ {name} u3BJeKaeT 3HaUeHUE JIOKAJIbHOU HepeMeHHOIjI name " BCTaBJISET €ro B CTPOKY
message. B pe3yabTaTe MepeMeHHass message HEMENJEHHO MOoJydaeT pe3yJ/abTaT MOACTAHOBKH.

NMPUMEYAHUE
JNuTepansl WabnoHOB MMEKT AOCTYN KO BCEM NepeMeHHbIM B 06racT BUOMMOCTU, TAe OHU
(nuTepanbl) onpegeneHsbl. [MonbiTka NCNONb30BaTb HEOOBABNEHHYIO NEPEMEHHYIO Bbi3blBAET
OLLUMGKY B 060MX pexknMmax BbINOSIHEHWUSI, CTPOrOM U HECTPOroM.

Tak kak Bce MOACTaHOBKH SIBJSIIOTCS BblpaKeHHsSIMH Ha sidblke JavaScript, Bbl MoxeTe BHe#psiTb 60-
Jlee CJIOKHble KOHCTPYKIHMM, YeM INPOCTO MMeHa NepeMeHHbIX. [Ipy HeoOXOOMMOCTH MOXKHO BCTpauBaThb
apu(MeTHYeCKHe BbIpaKeHHs, BbI30BH (DyHKLUHUH U MHoroe apyroe. Hanpumep:

let count = 10,
price = 0.25,
message = ${count} items cost $${(count * price).toFixed(2)}. ;

console.log(message); // "10 items cost $2.50."

B sTtom npumepe B JuTepads mabjaoHa BCTPOEHO apudpMeTUIeCKOe BblparKeHHe. DTO BblpaKeHHe HAXOAUT
NpoU3BeJieHHe MepeMeHHbIX count U price, KoTopoe 3ateM (hopMaThpyeTcsi Bbi3oBoM . toFixed () ags
BBIBOJIA JIBYX 3HAKOB MOCJEe NeCATUYHON TOUKH. 3HAK H0JJapa rnepei BTOPOU MOACTAHOBKOH COOTBETCTBYET
camomy ce6e W BBIBOAMTCS KaK 3HaK JoJijapa, MOTOMY YTO 32 HUM He CJefyeT OTKpbiBaiollas (urypHas
CKOOKa.

Jlutepasbl 11a6J0HOB caMu SIBJISIIOTCSA BbipaxkeHUsiMd JavaScript, mosToMy HX MOXKHO BKJIHOUAaTh B
IpyTHe JuTepaJsbl AaOJOHOB, KaK B CJEAYIOIIEM MPUMepe:

let name = "Nicholas",
message = “Hello, ${
‘my name is ${ name }°
}.og

console.log(message); // "Hello, my name is Nicholas."

B stom npumepe onuH suTepas wwab/oHa BJAOXKEH B APYrod. 3a nmepBod Mapoil CUMBOJIOB ${ c/enyeT
BTOpO# JsuTepas wabsoHa. Bropas mapa ${ oTMeyaeT Hauajo BCTPOEHHOIO BBIPAXKEHHS BHYTPHU BJIO-
»KEHHOro JuTepasa WabaoHa. DTUM BblpaKeHHeM SBJ/SeTCs UMs [epeMeHHOH name, 3HaueHHe KOTOpOH
BCTaBJISIETCS] B pe3yJibTar.

Teru wa6bnoHos

Tenepb Bbl 3HaeTe, Kak ¢ MOMOLIbIO JUTEPAJIOB 1IA0JOHOB ONpefeasiTh MHOTOCTPOUHbIH TEKCT U BCTaB-
JSITb B CTPOKH 3HA4YeHHs, He UCIOJb3ysl olepalio KoHKaTeHauuMd. Ho MCTHHHAs UX MOLIb 3aKJ/04yaeTcs
B BO3MOXKHOCTH ONpeNeJisiTh Terw mabJoHoB. Tee wabaona (template tag) npeobpasyet JuTepas iad-
JIOHa U BO3BpalllaeT IMOJyuMBILIEecs CTPOKOBoe 3HadeHHWe. MMs Tera ompepnesseTcss B HadaJje 1abjoHa —
HernocpeICTBEHHO Mepej MepBbIM CUMBOJIOM ', KaK MMOKa3aHO HHUXKe:

let message = tag Hello world';

B nanHoMm npumepe tag — 3T0 uMs Tera wabJoHa, NpU oOpallleHUH K KOTOPOMY MpPUMeHsIeTCs IUTepas
mabsoda ‘Hello world?.
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OnpepneneHue Teros

Tec — 31O BCero JMILb (PYHKIUS, KOTOpash BbI3bIBAETCS 1/ 00paOOTKH JaHHBIX JUTepasa LiabJoHa.
Ona npuHUMaeT HH(OpMALUIO 0 1IabJ0He B BHJAE OTAEJbHBIX (DPAarMEHTOB, KOTOpble TpebyeTcs 00benu-
HUTb, UTOOBl MOJYUHUTh pe3ynabTat. [lepBblii apryMeHT — MacCHB JIUTEPaNbHbIX CTPOK, MOJYyUYeHHBIX [BHK-
koM JavaScript u3 ncxonHoro kopa. Bce ocrasibHble apryMeHThl — WHTepIpPeTHPOBAHHBIE 3HAUEHUS MJis
TMOJICTAHOBKH.

@DyHKUUK TeroB OOBIUHO OMpENesSIIOTCS ¢ NMPUMEHEeHHeM OCTAaTOUHBIX apryMeHToB (rest arguments),
4yTOOBl YyIPOCTUTh 00pabOTKY AaHHBIX U H30ABUTBHCS OT UCMOJNb30BAaHHS MMEHOBAHHBIX MapaMeTpoB, Kak
M0KAa3aHO HHUXKe:

function tag(literals, ...substitutions) {
// BEpHYTH CTPOKY

YroO6bl Jiyullle MOHATh, YTO MOJYUYaloT (PYHKIUHU TETroB, PACCMOTPUM CJEAYIOLIUH (pparMeHT:

let count = 10,
price = 0.25,
message = passthru ${count} items cost $${(count * price).toFixed(2)}

-7

['nnorernueckas GpyHkuusi passthru(), NpUCyTCTBYIOLIAS B JAHHOM MIPUMepe, MOJYYUT ABa apryMeH-
Ta NIPHU MUCIIOJNb30BAHUM €€ B KauecTBe Tera Jurepasa wadsaoHa. [lepBelil apryMeHT — MacCHB JIMTepaJioB
literals co cienyoUHUMU 31eMeHTaMHU:

e [lycras cTpoka mepes mepBbIM BblpaKeHHEM MOACTaHOBKH ("'").
e Crpoka rmocJie MepBOro BbIpaXKeHHUsl MOJICTAHOBKU U Mepefl BTOpHIM ("items cost $").

e CTpoka rocJie BTOPOTO BbIPaXKeHHS MOACTAHOBKH (" .").

Caoenyrouuii aprymeHT — yucjao 10, monyyaroiieecst B pe3y/ibTaTe HHTEPIPeTAllMH lepeMeHHOH count.
DTO 3HaueHUe CTaHeT MepPBbIM 3JeMeHTOM B MaccHBe substitutions. TpeTuil aprymeHT — cTpoka
"2.50", nosyuyeHHas B pe3yJbTaTe HHTepNpeTalUy BblpaxKeHus (count * price).toFixed(2). On
CTaHeT BTOPBLIM 3JIEeMEHTOM MaccHMBa substitutions.

OO6paTtuTe BHUMaHHe, UTO TMEPBBIH 3JeMeHT B MaccuBe literals sBjsieTcs MycTOH cTpokod. Takoe
peleHue rapaHTupyer, 4ytTo literals[0] Bcerna coOOTBETCTBYeT Hayasly CTPOKHU pe3y/bTaTa, TaK Ke Kak
literals[literals.length - 1] Bcerga cooTBeTCTBYeT KOHLY CTPOKH. KosnyecTBO 3/7€MeHTOB B
MaccuBe substitutions Bcerma Ha eQUMHULY MeHblle KOJHWYeCTBa 3JeMEHTOB B MaccuBe literals,
TO €CTb BblpaxkeHue substitutions.length === literals.length - 1 Bcerga UCTUHHO.

baaropaps Takoil opraHu3auMy apryMeHTOB MOXKHO JIeTKO 00beIMHUTb MacCHBbl literals u subs-
titutions, 4ToOBl MOJNYYUTHb CTPOKY pesysnbrata. CHayajsa B CTPOKY MOMeIlAeTCsl MEePBBIH 3JeMeHT
mMaccuBa literals, 3aTeMm nepBbIM 2/eMeHT MaccuBa substitutions u Tak majnee no0 Tex mop, Moka
CTpoKa He OyleT CKOHCTpyupoBaHa. [lss mpumepa nonpoOyeM CBIMHUTHPOBATHb MOBeAEHHE M0 YMOJUAHUIO
JuTepasa mabJoHa, yepenysl 3HaYeHHUsl 2J1€eMeHTOB M3 JABYX MacCCUBOB:

function passthru(literals, ...substitutions) ({
let result = "";

// LMKJI IO KOJIMUECTBY DJIEMEHTOB B MaccuBe substitution
for (let i = 0; i < substitutions.length; i++) {
result += literals[i];
result += substitutions[i];
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// BobaBUTL MOCJIEOHUHN JUTEpal
result += literals[literals.length - 1];

return result;

let count = 10,
price = 0.25,
message = passthru ${count} items cost $${(count * price).toFixed(2)}

N
.
. 14

console.log(message); // "10 items cost $2.50."

B sTom mpumepe omnpenessieTcsi Ter passthru, peanusyloliuil noBefeHHe MO YMOJYAHHUIO JUTepa-
Ja wabsoHa. EnuHcTBeHHAas XUTPOCTb — HcCMosb3oBaHHe substitutions.length pnsa orpaHuueHus
KOJIM4YecTBa MUTepauui BMecTo literals.length, 4TOOBl HCKJ/IIOYHUTb BEPOSITHOCTb BBIXOAA 3a Ipa-
HHULBI MaccuBa substitutions. JTOT TpoOK padoTaeT, MOTOMYy UTO OTHOLIeHHWS Mexny literals wu
substitutions yetko onpenesensl B crnenudukanuun ECMAScript 6.

NMPUMEYAHUE
3HauyeHna anemeHTOB B MaccumBe substitutions He Bcerma saBnswTca cTpokamn. Ecnu
Bblpa)XXeHMe BO3BpallaeT YMCnOo, Kak B MNpeablayliemM npuMmepe, B MacCuB 3anmncbiBaeTcs
yncnoBoe 3HadyeHue. OnpegeneHne cnocoba BbIBOAA TakMX 3HAYEHUN Kak pa3 n sBnsieTcs
3agaven Tera.

UcnonbzoBaHue HeOBpPabBOTaHHbIX 3HAUYEHHUH

Teru wab/soHOB TakxKe UMEIOT AOCTYN K UCXOAHOH MH(OPMAUKH O CTPOKAX, KOTOpas MCMOJb3yeTcs B
OCHOBHOM JJIsl IOCTyMa K 3KPaHHPOBAHHBIM [10CJEL0BATENbHOCTSM, HMEBIIHM MeCTO 10 UX NpeobpasoBa-
HUSl B CHMBOJIbHbIE 3KBHBaJIeHTHl. B mpocreiiliem caydae a/s paboThl ¢ He0OpaOOTAHHBIMU CTPOKOBBIMH
3HaYeHHUSIMHU UCIOJb3yeTCsl BCTPOeHHBIH Ter String.raw (). Hanpumep:

let messagel = "Multiline\nstring’,
message2 = String.raw Multiline\nstring ;
console.log(messagel); // "Multiline
// string"
console.log(message2); // "Multiline\\nstring"

B sToM (hparmeHTe nocsenoBaTesbHOCTb \N B 00BSABJAEHUH NlepeMeHHOH messagel UHTepnpeTHpyeTcs
KaK CUMBOJI MepeBOfia CTPOKH, a B 00bSABJIEHHWH MepeMeHHOI message2 OHa Bo3BpalllaeTcsi B Heo6pabo-
tTaHHOH (hopme "\\n" (cUMBOJIBI cjemia ¥ n). Bo3aMoXHOCTb MoNyunuTh HeoOpabOTaHHYIO CTPOKY, Kak B
JIAHHOM IpUMepe, T03BOJSIET OPraHU30BaTh HoJiee CJA0XKHYI0 00paboTKY.

HeoOpaboTaHHBlE CTPOKM TakKe MepenaroTcssi B Terd wabgoHoB. [lepBbI apryMeHT (yHKUHH Te-
ra — MacCUB — HMeeT JIONOJHUTEJbHOE CBOHCTBO raw, KOTOpPO€ XPaHHUT MacCHB C HeoOpabOTaHHBI-
MM 3KBHBaJIeHTAMH JHUTepajbHbIX 3HayeHudl. Hanpuwmep, nns sHauenus literals[O] Bcerga umeet-
csi HeoOpaOoTaHHBIH 3KBHBaseHT B literals.raw[0]. 3Has 3TO, MOXKHO CHIMHTHPOBATb IOBELEHHE
String.raw(), KaKk IOKa3aHO HUIKE:

function raw(literals, ...substitutions) {
let result = "";

// UMKJI MO KOJIMUECTBY SJIEMEHTOB B Maccupe substitution
for (let i = 0; i < substitutions.length; i++) {
// ucnonb3oBaTh HeobpaboTaHHHE 3HAUEHUS
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result += literals.raw[i];
result += substitutions[i];

// no6baBUTL MOCIEOHUN JIUTEpPas
result += literals.raw[literals.length - 1];

return result;

let message = raw Multiline\nstring ;

console.log(message); // "Multiline\\nstring"
console.log(message.length); // 17

B aTom npumepe 1151 MoJy4eHHUs CTPOKH C Pe3ysbTaTOM HcnoJib3yercss literals.raw BMecto lite—
rals. DTo o3Hauaet, YTo J0Oble IKpaHUPOBAHHbIE MOCJEN0BATEIbHOCTH, BKJIOYAs MOCJEL0BATEbHOCTH,
COOTBETCTBYIOLIME KOHOBbIM MyHKTaM [OHHKoma, OyAyT BO3BpallleHbl B MX HCXOAHOH, HeoOpabGoTaHHON
¢dopme. HeobpaboTaHHble CTPOKH MOTYT NPUTOAUTBLCS [J51 BbIBOJA CTPOK, COAEPKALIUX KOJ, BKJIOYAOIINUN
KpaHHPOBaHHBIe MOCJenoBaTeIbHOCTH. Hanpumep, ecau norpebyeTcsl creHepupoBaTb JOKYMEHTALHIO C
OMHCaHHEM HEeKOTOPOro KOAa, Bbl CMOXKeTe BbIBECTH (PaKTHYECKHUH KOI B e€ro NepBOHauya/bHOM BHJE.

B 3akniouyeHue

[Tonnouennasi nonnmepxka MOnukona B ECMAScript 6 nosBossier cueHapusim Ha JavaScript o6pa-
6areiBaTh CTpokd B KomupoBke UTF-16 sjoruunbiMu crnoco6amu. [losiBieHHe BO3MOXKHOCTH mpeoOpaso-
BAaHUH MeX1y KONOBBIMH NYHKTAMHM U CUMBOJAMH C nomoulblo codePointAt () u String.fromCode
Point () — BaXHOe yCOBepIlIeHCTBOBaHHE Jisl paboThl co cTpokamu. J{obaB/eHue ¢Jara u B perynasipHbie
BbIPaXKeHHs] OTKPbIBaeT BO3MOXKHOCTb OIEepPUPOBaThb He TOJbKO 16-OMTHBIMM CHMBOJAMH, HO U KOLOBBIMU
NYHKTaMH, a NosIBJeHHe MeTofa normalize () gaeT BO3MOXHOCTb CPaBHUBATh SKBHBAJEHTHbIE CTPOKH.

Crnenudukanuss ECMAScript 6 no6aBuia HoBble MeTOAbl AJsi pabOThl CO CTPOKAMH, YIPOIIAKOIIHe
MOUCK MOJACTPOK HE3aBUCUMO OT UX MECTOINOJOXKEHHUS B CTpoke. B peryssipHble BblpaxkKeHHs! TakKe OblId
no6aBJIeHbl 1OMOJHUTENbHbIE BO3MOXKHOCTH.

Jlutepanbl 1wa6s0HOB — BaxkHOoe nonoJsiHeHue, nosiBuBlieecs B ECMAScript 6, kotopoe mosBosiser
co3J1aBaTh MpeaMeTHO-OpHeHTHpoBaHHble 3bIKW (Domain-Specific Languages, DSL) ¢ uesbio ynpocTuThb
KOHCTPYHPOBaHHUe CTPOK. B0O3MOXKHOCTb BHEAPATb NepeMeHHble HeNoCPeACTBEHHO B JiUTepaJbl 11a0J0HOB
naet pazpaboTurkam 6oJjee Ge3onacHblil cnocod CO3AaHUSI CTPOK, YeM orepaliusi KOHKaTeHalHH.

BerpoeHHas moaaepKka onpefiesieHHUsi MHOTOCTPOYHOIO TeKCTa TaKXKe OKa3blBAaeTCsl LIeHHBIM YCOBEp-
IIEHCTBOBAHHUEM B CpPaBHEHUM C OOBIYHBIMH CTpoKamu JavaScript, koTopble HUKOrJla He AaBaJjd TaKoW
BO3MOXXHOCTH. HecMoTps Ha TO 4TO sMTepaJibl 1AOJOHOB JOMYCKAIOT HENOCPeACTBEHHOE HCIO0J/b30BaHHE
CUMBOJIOB TlepeBOJa CTPOKH, Bbl BCe elle MOXKeTe HUCIO0Jb30BaTb \N U ApPYyrde 3KpaHUPOBAHHbBIE MOCJEN0-
BaTEJIbHOCTH.

Teru wabsoHoB — HauboJiee BaKHasl 4acTb MOAAEPKKH JHUTepasoB 11a6J0HOB, CIOCOOCTBYIOLIAS CO-
3M@HHUIO TPEMEeTHO-OPUEHTUPOBAHHBIX S3bIKOB. Tern — 3T0 (PYHKUHH, MOJydaloline JUTepassl 111a6J10HOB,
pasbuThle Ha YacTH. IDTU AaHHble MOXKHO HCIIOJb30BaTh [/ KOHCTPYHPOBAHHUS BO3BpallaeMOH CTPOKH.
JlaHHble, nocTynHble B (DyHKLHMM Tera, BKJIOUAIOT MACCHUB JIMTEPAJOB, HX HeoOpaboTaHHbIE 3KBHBAJEHTHI
¥ 3HAYeHUS [JIs1 OACTAHOBKU. DTH JaHHbIE MOMOTAIOT MPAaBUJIbHO C(HOPMHUPOBATH Pe3y/bTaT Tera.
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DYHKL MK

DYHKUUKM — BaXKHBIH 3J1€eMeHT JI060ro sisbika nporpaMmmupoBanusi, U no nosisjaeHuss ECMAScript 6
¢yHkuuu B JavaScript moutH He npeTepriesd H3MeHEHWH CO BpeMeH IOSIBJeHHs f3blka. B pesynbrate
HaKOIMHUJIOCh MHOXKECTBO CTapbiX MpobJjeM M HI0AHCOB TOBeNeHMs, KOTOpPble CIOCOOCTBOBA/IM IMOSIBJIEHHUIO
owubOK U yacTo TpeboBau NMucaTh OoJbllie KOAA, YTOOBl MOJYYUTh CaMO€e MPOCTOEe MOBELEHHUE.

Crnenudukanus ECMAScript 6 cnenana 6osbliol war Brepel — B Hel yuTeHbl KaJoObl ¥ MpeJiokKe-
HMA pa3paboTyukoB Ha JavaScript, KonuBlIKecs rogaMy. B pesysbraTe NOSBUIOCH MHOXKECTBO YCOBEPILIEH-
cTBOBaHMH, pacumpsomux ¢pyHkund ECMAScript 5, KoTopble MOBHIIAIT THOKOCTb MPOrpaMMHPOBAHHS
Ha JavaScript ¥ yMeHbLIAIOT BEPOSITHOCTb OIIMOOK.

PyHKLHUU CO 3HAUEHUSAAMU NMAPAMETPOB MO YMOJYAHHUIO

®dyukuuu B JavaScript yHUKa/JbHBI T€M, YTO MO3BOJSIOT MepefaBaTb WM J000e YHUCIO MapaMeTpoB
He3aBUCHMO OT YHCJia TapaMeTpoB, OObSBIEHHBIX B ONpeleseHUHd (QYHKIHUU. DTO JaeT BO3MOXKHOCTb ITH-
caTb (PyHKIHH, 06pabaThiBaIOLIHe TPOU3BOJIBbHOE YHUCJIO TaPaAMETPOB, YaCTO MOACTABJsIS 3HAUEHHUST 10 YMOJI-
YaHHI0O BMECTO MapaMeTpPOB, KOTOPble He OBbLIM TepelaHbl MPU Bbi3oBe. B 3ToM pasmesie pacckasbiBaeTcs,
Kak JIefiCTByeT MeXaHH3M MapaMeTpPoB M0 yMmoJsuaHuio 10 u nocye nosiaennss ECMAScript 6, a Takxke
flaeTcst HeKOTopasi BaxkHasi HH(popMalusi 06 00beKTe arguments, UCMOJIb30BAHUH BbIPaXKEHHH B KauecTBe
napamMeTpPoOB H BpeMeHHOH MepTBoU 30He (TDZ).

Mmutauus 3HaueHun napametrpoB no ymonyaHuio B ECMAScript 5

B ECMAScript 5 u Gosiee paHHHX BepcHAX OOBIUHO MPUXOAMJIOCH HCIOJIb30BATh CJAENYIOMIHUN MPHEM,
4TOOB! OMPENeNUTh (PYHKIHIO CO 3HAYEHHUSIMU MApaMeTPOB M0 yMOJYAHHIO:

function makeRequest(url, timeout, callback) {

timeout = timeout || 2000;
callback = callback || function() {}:

// ocTanbHas yYacTb QYHKIIUU

B stom nmpumepe napameTpsl timeout u callback siBasiloTcs HeoOs3aTebHBIMU, NMOTOMY 4TO MO-
Jy4aloT 3HAueHHsl MO YMOJYAHHIO, eCJId OHU He yKa3aHbl Npu BeizoBe. Omnepatop Jorudeckoro UJIN (| |)
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BCerja BO3BpalllaeT BTOPOU OMepaH, eC/id MepBblil UMeeT J0XKHOe 3HaueHue. [I0CKoJbKY UMEHOBaHHbIE Ma-
paMeTpbl, KOTOpPble He ObLIH SIBHO MepefiaHbl B BbI30B (DYHKIIMH, TMosydaioT 3HaueHue undefined, onepa-
top sorudeckoro MJIM yacto npumMeHsieTcst AJsi MPUCBAaHBaHUS 3HAYEHHH MO yMOJYAHHIO OTCYTCTBYIOLIUM
napametrpam. OnHaKo 3TOT MPUEM HMeeT CYIIEeCTBEHHBIH HEJOCTAaTOK — B MapaMeTpe timeout MoxeT
ObITb TepenaHo BIOJHe AoMycTHMoe 3HadeHue 0, koTopoe Oymet 3ameHeHo 3HaueHueM 2000, moTomy 4TO
0 cuuTaeTcst JOXKHBIM 3HAUEHHUEM.

B nono6HbIX caydasix MpeArnoYTUTeIbHEE HCI0Ib30BaTh 00Jiee Ge30MacHy0 ajJbTepPHATHBY, OCHOBAHHYIO
Ha MPOBEPKe THIMa apryMeHTa ¢ MOMOIIbi0 typeof, KaK B CJeAyOIIeM MPUMepe:

function makeRequest(url, timeout, callback) {

timeout = (typeof timeout !== "undefined") ? timeout : 2000;
callback = (typeof callback !== "undefined") ? callback : function() {};

// ocTanbHas UYacTb QYHKIIUU

Xotsl 3T0 peuleHue Gojee Ge30MacHoOe, OHO MO-MPeXKHEMY BBIHYKJAeT MUCaThb AOMOJHUTENbHbIH KOJ,
4yTOOB! BBINONIHUTD 3JeMeHTapHy1o onepauuio. JlaHHBIN MOAXOA NpeAcTaBaseT TUIIHUHBIH 1abJ0H Nporpam-
MHUPOBaHHS, U MHOTHe ToMNyJaspHble 6UOAn0oTeKH Ha JavaScript nepemnosiHeHbl MOAOOHBIMU 1IAGJOHAMH.

3HauyeHus napameTpoB no ymonuaHuio B ECMAScript 6

Crneuudurkanus ECMAScript 6 ynpoiiaer 06bsiBJieHHe 3HaYeHUH MapaMeTpoB MO YMOJIYaHHIO, 100aB-
JIsIS OIepaTop MHHULHA/IM3ALUUK, KOTOPbIH BBINONHSETCS, €CJAM NapamMeTp He Obl SIBHO NepefilaH B BbI30B
Hanpuwmep:

function makeRequest (url, timeout = 2000, callback = function() {}) {

// ocTanbHas 4yacTb QYHKLUU

dTta (QYHKUHUS OXKHAAET TOJNYUHUTh TOJBKO MEPBbIH 00si3aTeNbHBIH TMapameTp, a IBa JIPYTHMX HMEIOT
3Ha4YeHUs 10 yMoJyaHUio. HOBBIH CHHTAaKCHC MOMOraeT CyILIeCTBEHHO COKPAaTHUTh TeJo (yHKLUHMH 3a CueT
OTCYTCTBHUSl HEOOXOAUMOCTH N00aBJAATh AONOJHUTENbHBIH KO NMPOBEPKU OTCYTCTBYIOILMX 3HAYEHUH.

Korna makeRequest () BbI3bIBaeTCsl CO BCEMU TPeMs apaMeTpaMU, 3HAU€HHSs 10 YMOJUAaHUIO TIPOCTO
He ucnoJb3ytoTcs. Hanpumep:

// timeout u callback nomyuaT 3HAUEHUs [O YMOJIUAHUIO
makeRequest ("/foo");

// callback moJyuuT 3HAUEHUE [0 YMOJIUAHUIO
makeRequest ("/foo", 500);

// 3HaAUEHUs [0 YMOJIUAHMIO HE MCIIOJIbL3YIOTCSH

makeRequest ("/foo", 500, function(body) {
doSomething (body) ;

b))

[Tapametp url B ECMAScript 6 cuutaercss o0sizaTesibHBIM. VIMeHHO MO3TOMY BO BCe TPHU BbI30Ba
makeRequest () B mnpumepe Bhille nepenaercs crtpoka "/foo". [IBa mapameTpa €O 3HaYeHUSIMH MO
YMOJIYaHHIO PaCCMaTPUBAIOTCH KakK HeoOsi3aTeJsbHBbIE.

3HayeHHs MO yMOJYaHHUIO MOXKHO yKasaTb AJisl JIOObIX apryMeHTOB, B TOM UHCJe U JJsl TeX, KOTOpble
NpeALeCTBYIOT apryMeHTaM, He UMeloLIUM 3Ha4yeHUH N0 yMoJYaHUIo B onpefesneHun (pyHkuuu. Hanpumep,
cJieyIollee OMpee/ieHHe BIIOJIHE HOMYCTHMO:
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function makeRequest(url, timeout = 2000, callback) {
// ocTarbHasA uyacTb QPYHKLUU

B naHHOM cjyyae 3HaueHHWe 110 YMOJYAHHUIO AJs NapaMeTpa timeout OymeT UCNONB30BATHCS, TOJNBKO
ec/JIM BTOPOH apryMeHT He OyleT MepelaH B BbI30B (DYHKLHMM WJU B HeM sBHO OyleT NepelaHO 3HAYeHHe
undefined, Hanpumep:

// timeout nDonyuuT 3HAUEHHE IO YMOJIUAHMUIO

makeRequest ("/foo", undefined, function(body) {
doSomething (body) ;

b))

// timeout MOONyuMT 3HAUEHHE MO YMOJIUAHHIO
makeRequest ("/foo");

// 3HaueHMHe IO YMOJIUaHMIO OJis timeout He HcCHONbL3yeTCs

makeRequest ("/foo", null, function(body) {
doSomething(body) ;

})

3nech MexaHW3M 3HaueHWH MapaMeTpoB M0 YMOJIYAHHUIO CYUTaeT 3HaueHHe null NONYyCTUMBIM, BCJEN-
CTBHe 4Yero B TpeTbeM BbI30Be makeRequest () 3HaueHHe 110 yMOJYAHHIO Ui NapaMerpa timeout
UCIOJIb30BaThCSl He OyaeT

Kak 3HaueHus napamMmeTpoB N0 YMONIYAHUIO BJIUAIOT HA o6beKT arguments

WwmeliTe B BUOY, UTO NMPH HAJUUHUK 3HAYEHHWH MapaMeTpoB MO yMOJUYaHHIO 00BEKT arguments nel-
crByer uHade. B ECMAScript 5 B HecTporom pexume 00beKT arguments OTpa)kaeT H3MeHeHHs B
MMEHOBaHHBIX napameTpax (GyHKUMH. CJIeayOMnUi KOI UIJIOCTPUPYET STO TOBEIEHHUE:

function mixArgs(first, second) {

console.log(first === arguments[0]);
console.log(second === arguments[l]);
first = "c";
second = "d";
console.log(first === arguments[0]);
console.log(second === arguments[l]);

mixArgs("a", "b");
ITOT MpUMep BBIBENET CJeAYIOIIee:

true
true
true
true

B HecTporom pexkume BBINOJIHEHUS] 00BEKT arguments Bcerga oTpakaeT U3MeHEHHsSI B UMEHOBaHHBIX
napameTrpax. lTakum obpasom, korma napamerpam first W second mnpucBauMBalOTCS HOBble 3HAUYEHUS,
arguments[0] u arguments[1] TakXe U3MeHSIOTCS, OJarofapss 4eMy BCe OlepaTopbl CPaBHEHUS ===
BO3BpallaloT true.

Onnako crporuét pexxum B ECMAScript 5 nukBuaupyer 3Ty nyTaHuily. B cTporoMm pexkuMe 0O0BeKT
arguments He oTpaXKaeT U3MeHEHHUH B UMEHOBAHHBIX MapaMeTpax. Hurke BHOBb MPUBOAUTCS OINpefeJe-
HUe PYHKUMU mixArgs (), HO HAa 3TOT Pa3 C BKJKUYEHHEM CTPOTO pPeKUMA:
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function mixArgs(first, second) {
"use strict";

console.log(first === arguments[0]);

console.log(second === arguments[1l]);
first = "c";

second = "d"

console.log(first === arguments[0]);

console.log(second === arguments[1l]);

mixArgs("a", "b");
Bri3oB 3To# Bepcur mixArgs () BbIBEIET CleAyIOLlee:

true
true
false
false

Ha stor pa3 usmeHeHusi B nmapamerpax first u second He MOBJMAIM HAa 00beKT arguments. B
pe3ysibTaTe Mbl MOJYUYHIN O0Jiee 0XKUIAeMbli BBIBOI.

O6bekT arguments B (YHKIHH, UCMOJb3YyIOlIeH 3HaYeHHsI mapaMeTpoB 1o ymosadanuro ECMAScript
6, Bcerna neiictByeT, Kak B cTtporom pexume ECMAScript 5, naxke ecau oH He Obll BKJIOUEH SIBHO.
[TpucyTcTBHEe 3HAaUYeHHH MapaMeTpoOB MO yYMOJYAHHWIO OTKJOUAeT CHHXPOHH3alMI0 oObeKkTa arguments
C M3MeHEHHUSIMH B MMEHOBAaHHBIX TapameTpax. DTO TOHKasi, HO BaXKHas [eTaJjb, BJUSIONIAS HA TMOPSIOK
MCII0JIb30BaHUsl 00beKTa arguments. BarnsgHurte Ha cienyromui GparMeHT:

// HeCTpOruml pexuMm

function mixArgs(first, second = "b") {
console.log(arguments.length);
console.log(first === arguments[0]);
console.log(second === arguments[l]);
first = "c¢";
second = "d"
console.log(first === arguments[0]);
console.log(second === arguments[1l]);

mixArgs("a");
OH BbIBeIET CJenylolllee:

1
true
false
false
false

B atom npumepe cBoiicTBo arguments.length uMeer 3HaueHHe 1, OTOMY 4YTO B BbI30B mixXArgs ()
nepelnaH TOJbKO OJUH apryMeHT. DTO TaKxkKe 03HadaeT, 4To arguments[1] umeer 3HadeHre undefined,
4TO BIOJIHE OXKMJ2eMO B cjydae, Korga B (PYHKLHIO MepefaeTcss TOJNbKO OAWH apryMeHT. 3HA4uT, 3Haye-
Hue first paBHo 3HaueHuto arguments[0]. MameHenue napamerpoB first u second He oka3biBaer
BJMSIHAA Ha arguments. Takoe noseneHue NMposiBAseTCs B 000MX peXKMMaxX — CTPOTOM W HECTPOroM, —
MI03TOMY MOXKHO CMeJIO MOJIOKUTbCS Ha TOT (paKT, UTO arguments Bcerga oTpakaeT HayaJlbHOE COCTOSI-
HHe apryMeHTOB.
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Bblp&)l(eHHﬂ B napamertpax no ymona4aHuio

Camoe MHTepecHOe, YTO 3HAUEHHS MapaMeTpoB M0 YMOJYAHHIO He 0053aTebHO NOJKHBI OBITh dJ€MeH-
TapHBIMHM 3HAUEHUSIMHU. 3HaYeHHe MO0 YMOJYaHUI0 MOXKHO MOJY4YUTb, HAallpUMep, BbI30BOM (DYHKLIHH, KaK B
c/edyolleM NpuMepe:

function getValue() {
return 5;

function add(first, second = getValue()) {
return first + second;

console.log(add(1l, 1)); // 2
console.log(add(1)); // 6

31ech, eCaU OMYCTUTb MOCJAEAHUN apryMeHT, AJs MoJydeHHUs 3HaYeHHUs MO yMoJ4YaHHio OyneT Bbi3BaHA
¢pyHKUUsA getValue (). MmeliTe B BuLy, 4To getValue () BbI3bIBaeTCS TOJNBKO B MOMEHT Bbi3oBa add ()
6e3 BTOPOT'0 MapameTpa, a He KOTjla OHa OObSBJASETCS U aHAJU3UPYETCs HHTEPIPeTaTopoM. DTO 03HAUAeT,
4TO ecJ/M mnepenucatb (PyHKUUIO getValue () MHade, MOXKHO OPraHHW30BaTh MOJyYEHHE PA3HBIX 3HAUYEHUH
no ymoJsdanuio. Hanpumep:

let value = 5;

function getValue() {
return value++;

function add(first, second = getValue()) {
return first + second;

console.log(add(1l, 1)); // 2
console.log(add(1)); // 6
console.log(add(1)); /]

B nanHOM mpuMmepe nmepeMeHHast value nosyuaeT HauaJbHOe 3HAUEHHe D M yBeJHUHBAeTCs HA eIUHHU-
Iy ¢ KaKIbpIM BbI30BOM getValue (). [lepBbifi Boi3oB add (1) BosBpamiaer 6, a BTopoil Bei3oB add (1)
BO3BpalllaeT 7, MIOTOMY YTO 3HaUeHHe NepeMeHHOH value yBeqnyuaoch. Tak Kak 3HayeHHe M0 yMOJUaHUIO
AJs1 napaMeTpa second BBIUMCASETCS B MOMEHT BbI30Ba (DYHKLHH, Mbl MOXKEM H3MEHHUTb €ro B JI000H
MOMEHT.

BHUMAHUE
ByabTe BHMMATENbHbI, UCNOSb3Ya OYHKUMW ONS NOSTyYEeHUs1 3Ha4YeHUn Mo ymondanuio. Ecnn
Bbl 3a0yaeTe NOCTaBUTb Kpyrible CKOBKM nocne nMmeHn oyHKLMM B onpeaeneHnn napameTpa,
Hanpumep second = getValue, B NapameTp OygeT 3anucaHa ccbifika Ha OYHKLMIO, a He
pesynbTaTt ee Bbl30Ba.

OTa 0COOEHHOCTb TOBeIEHHS 3HAUEHHWH MapaMeTpoB MO YMOMYAHHUIO OTKPBHIBAET ellle OfHY IO0JIe3HYIO
BO3MOXKHOCTb. 3HaueHHWe MpeblayILIero napaMeTpa MOXKHO HCIOJb30BaThb KaK 3HAaueHHe M0 YMOJUAHHIO
J1000r0 U3 noc/enyolrx napamerpos. Hanpuwmep:
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function add(first, second = first) {
return first + second;

console.log(add(1l, 1)); // 2
console.log(add(1)); // 2

B stom npumepe napamerp second HMeeT 3HaueHHe MO yMOJYaHMIO, paBHOE 3HAYeHMIO MapameTpa
first, BciencTBue yero, ecjay nepefaTb TOMNbKO OAUH apryMeHT, BTOPOM IOJYYHUT TOYHO TAKOEe Ke 3Ha-
yeHnue. [loatomy o6a BbizoBa — add(l, 1) u add(l) — BO3BpallalOT OJHO M TO XKe 3HaueHHe 2.
DTOT mpreM MOXKHO Pa3BUTh JaJblie U nepenatb first B BbI30B (PYHKIMH, BO3BpaAllaIIeld 3HaUeHHE I10
YMOJIYAHUIO I8 second, Hanpumep

function getValue(value) {
return value + 5;

function add(first, second = getValue(first)) ({
return first + second;

console.log(add(1l, 1)); // 2
console.log(add(1l)); /]

B stom npumepe nmapametp second mosydaeT 3HaueHHe, BO3BpallaeMoe BbI30BOM getValue (first),
Mo3TOMY, X0Ts Bbi30oB add (1, 1) mo-mpexkHeMmy Bo3BpariaeT 2, Bbi3oB add (1) Bo3Bpaiiaet yxe 7(1+6).
B03MOXXHOCTb CCBIJIKM Ha NapaMeTpbl B 3HAUEHHUAX 110 YMOJYAHUIO O AePKUBAETCS TONBKO ISl NTPefibl-
AYLIMX apryMeHTOB, I09TOMY B NpeAbIAYLIEeM NapaMeTpe HeJ/b3sl COCAaThCsl Ha noc/aenyoomui. Hanprumep:

function add(first = second, second) {
return first + second;

console.log(add(1l, 1)); // 2
console.log(add(undefined, 1)); // BH30BeT omubKY

Brizo add (undefined, 1) 3aBepiiaercs omIMOKOH, NOTOMY UTO MapaMeTp second omnpeaessercs
nocie first W He MOXeT CJOYXKHTb [/l HErO0 3HAUE€HHEM 0 yMOJ4YaHHI0. UTOObl MOHATH, MOYEMY TakK
[IPOUCXOLMUT, BCIIOMHUTE BPEMEHHbIE MePTBbLle 30HBLI.

BpemeHHas mepTBas 30Ha AN NapaMeTpPoOB NO YMOJIYAHUIO

B rnaBe | npu oOcyxaeHuu onepaTopoB let M const Mbl NO3HAKOMMJHCH C MOHSATHEM BpeMEHHOW
MeptBoH 30HBI (TDZ). 3HaueHus 1Mo yMmos4aHMIO 1Jis TapaMeTPOB TaKxkKe HMEIOT BPEMEHHYI MEepTBYIO
30HY, HAXO[sCb B KOTOPOH OHHM OCTAIOTCs HEAOCTYHBIMHU.

[lo ananoruu ¢ o6bsiBeHUeM let KaxKabli MapaMeTp CO3/1aeT HOBYIO MPUBSA3KY K HAEHTH(UKATOPY, HA
KOTOPYIO HeJlb3sl COCJaThCsl N0 MHULMANW3ALNU, He BbI3BaB OWIMOKY. MHHLMann3auus napaMerpa Mmpouc-
XOIUT B MOMEHT BbI30Ba (PYHKLMHU — JIMOO SBHO MepelaHHbIM 3HaYeHHeM, MO0 3HaueHHeM [0 YMOJIYaHHUIO.

C uesblo Hcc/en0BaHUS BpEMEHHOH MepTBOH 30HBI 3HAaYeHHWH MapaMeTpoB MO yMONYaHUIO BepHEMCS K
NpuMepy M3 NpPeAblAYLIero pasieJsa:

function getValue(value) {
return value + 5;
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function add(first, second = getValue(first)) ({
return first + second;

console.log(add(1l, 1)); // 2
console.log(add(1)); /]

BrizoBel add (1, 1) u add(1l) ¢axkThyecKH BBINOJHSAIOT CJAEAYIOUIMH KO, YTOOBl CO3/[1aTh 3HAUEHUS
nJis napametpoB first u second:

// Mpencrasrnenue Be30Ba add(l, 1) B kome Ha JavaScript
let first = 1;
let second = 1;

// TlpencraBneHue BH30Ba add(l) B kome Ha JavaScript
let first = 1;
let second = getValue(first);

[Tpu nepBom BblzoBe (PpyHKUMH add() BO BpeMeHHYI0 MepPTBYIO 30HY JJIsl NMapaMeTpoB N00aBJ/sIOTCA
npuBsidki first u second (momo6HO TOMy, Kak nedctByer let). [lapamerp second MoXeT WHHIH-
aJu3upoBathbcs 3HadeHweM first, moTomMy 4To K 3TOMYy MOMeHTYy first yKe MHULUMAIU3UPOBAH, HO
0OpaTHBIH MOPSANOK MUHUIMAJIM3ALUU HEBO3MOXKEH. Terepb pacCMOTPUM IePeNnuCaHHY BepcHio (PYHKLUHH
add():

function add(first = second, second) {
return first + second;

console.log(add(1l, 1)); // 2
console.log(add(undefined, 1)); // BHIBOBET OmMUOKY

B stom npumepe BbizoBbl add(1l, 1) u add(undefined, 1) oToOpaxkamTcsi B CJAEAYIOLIHUHA KOA
(HesiBHO):

// TlpencraBnenue BH30Ba add(l, 1) B kome Ha JavaScript
let first = 1;
let second = 1;

// MpepcraBrnenue BH30OBa add(undefined, 1) B kome Ha JavaScript
let first = second;
let second = 1;

BrizoB add (undefined, 1) B 3TOM mpuMepe NPUBOAUT K OLIMOKE, MIOTOMY 4YTO MapameTrp second
ellle He HHUIIMANN3UPOBAH K MOMEHTY, KOr[a HHUIIManu3upyetcs napametp first. B ator momeHT second
HaXOIUTCS BO BpEMEHHOH MepTBOH 30He, W JitoOble CChIJIKH Ha HEro BbI3bIBAIOT OLIHMOKY. DTOT MPUMEP OT-
paxkaeT MoBeleHHe NPUBA30K let, KoTopoe 00CyXAaJ/och B ryase 1.

NMPUMEYAHUE
MapameTpbl YHKUUN UMELOT COBCTBEHHYO 06nacTb BUAMMOCTU U COBCTBEHHYHO BPEMEHHYHO
MEPTBYIO 30HY OTAENbHO OT 0o6racTu BMAUMOCTM Tena (yHKUMM. JTO O3Ha4yaeT, YTo B
3Ha4YeHMN napameTpa MO YMONYaHWUIO Henb3s obpalwatbCid HU K KakuMm MNepemMeHHbIM,
06bABMNEHHbIM B TeNne OyHKUMK.
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HenmeHoOBaHHble napameTpbl

Jlo cux mop B 2TOM ryiaBe paccMaTpPUBAJIUCh TOJNBKO NPUMeEpPhl NapaMeTPOB ¢ HMEHAaMH, IPUCBOEHHBIMU
B onpenesneHud (yHkund. OmHako B JavaScript kKosuyecTBO mapameTpoB, KOTOpble MOXKHO IepenaBaThb
(PyHKLHAM, He OrpPaHHYMBAETCS KOJHYeCTBOM OOBSBJEHHBIX UMEHOBAaHHBIX NapaMeTpoB. Bbl Bcerma Mmo-
)KeTe TepenaTb MeHble WU OoJibllle MapaMeTpoB, ueM (hOpPMaJbHO OINpeneseHO. 3HAueHHUsl MapaMeTpoB
0 YMOJIYAHHUIO SICHO MOKa3blBalOT, UTO (PYHKLHMS CNOCOOHA MPUHUMATh MeHbllee KOJIMYeCTBO NapaMeTpoB,
Ho ECMAScript 6 momoraer He MeHee fICHO MOKa3aTb, YTO (DYHKIHS MOXKeT TakKxKe MPUHHUMATb OoJblie
rapaMeTpoB, YeM OIpefieJIeHo.

HeumeHoBaHHble napameTpbl B ECMAScript 5

Panblle nnsi moctymna Ko BceM MapameTpaM, NepelaHHBIM B Bbl30B (yHKUHUH, B JavaScript momnep-
XKupajcs o0beKT arguments. HecMoTpss Ha TO UTO B OOJIBLIMHCTBE CJyuyaeB 3TOT O00BEKT MPEKPACHO
CTpaBJsiICS CO CBOeH 3amadei, Ajsi paboTbl ¢ HUM TpebOBajoOCh MUCATh TPOMO3NKHN Koa. Hampumep,
B3IJISHUTE Ha CJEeAYIOLIMH NpruMep, U3BJEeKAOUIMH 3HaueHns U3 00beKkTa arguments:

function pick(object) {
let result = Object.create(null);

// obxom mapaMeTpoB, HauuWHAsA CO BTOPOIO
for (let i = 1, len = arguments.length; i < len; i++) {
result[arguments[i]] = object[arguments[i]];

return result;

}

let book = {
title: "Understanding ECMAScript 6",
author: "Nicholas C. Zakas",
year: 2016

let bookData = pick(book, "author", "year");

console.log(bookData.author); // "Nicholas C. Zakas"
console.log(bookData.year); // 2016

dTa QyHKUHUS UMHATHPYeT MeTol pick () u3 6ubanoreku Underscore.js, KOTOpbIH BO3BpalllaeT KOIHIO
3a[JaHHOT0 00beKTa C OMNpefieJleHHbIM MHOXKECTBOM CBOHCTB M3 OpUTMHA/bHOrO 00beKTa. B aToM mpumepe
(YHKIHS onpenessieT TOJbKO OAWH apryMeHT, KOTOPBIH, KaK OXHAAeTcCsl, sIBJseTCs 0ObeKTOM, YbH CBOU-
cTBa TpeOyeTcsl CKONMPOBaTh. Bce ocTa/ibHble apryMeHThl IPeACTaB/ISgT UMeHa CBOUCTB [JI KOMUPOBAHHUS
B pe3yJ/bTar.

O6patute BHMMaHMe Ha napy ocoOeHHocTed (yHKUMM pick(). Bo-nepBbix, npu Gerjom ocMmoTpe
TPYAHO MOHATH, YTO PyHKUIUS criocoOHa obpabaTeiBaTh OoJsiee ONHOTO NapameTpa. [la, MOXKHO onpenesnThb
LOTIOJIHUTE/IbHbIE TTapaMeTphl, HO TAKUM CIIOCOOOM HeJsb3sl SICHO yKas3aTb, YTO (PYHKIUS MOXKET NMPUHHUMATh
NPOU3BOJIBHOE KOMIMYECTBO NapaMeTpoB. Bo-BTOPBIX, OCKOJBKY MepBbli napaMeTp siBJAseTCs UMEHOBAaHHbBIM
U HUCMOJb3YyeTCs HerNoCPeACTBEHHO, UTOObl BBIIBUTb HMEHA CBOHCTB [Ji KOMUPOBAHUS, Bbl BBIHYKJEHBI
U3BJIeKaTh 3HAuYeHHs1 U3 0o0beKTa arguments, HauuHas ¢ uHAekca 1, a He 0. 3aNOMHHUTB HHIEKC, C
KOTOpOro CJeflyeT HauhHaTh, HECJTOKHO, HO 3TO ellle OfHA JeTasb, O KOTOPOH HY>KHO MOMHHUTB.

Jns peuwenusi 3To# npobsemMbl B ECMAScript 6 6biu 106aBJeHbl OCTaTOUHBIE TTAPaMeTPhl.
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OcrtarouHble napameTpbl

Ocmamounoeili napamemp (rest parameter) oTMeuaeTcss TpoeToudeM (. . .), MPeNIIeCTBYIOLIUM HMe-
HOBaHHOMY TlapaMeTpy Takod MMeHOBAaHHBIN MapaMeTp MpeBpalllaeTcsi B MACCUB Array, ColepKalluil Bce
OCTaJibHble TapaMeTphl, lepelaHHble B BbI30B (DYHKIHUH, OTKYIA U B3sJI0Ch Ha3BaHHe ocmamouHole. Hanpu-
Mep, C HCMOJb30BAHHEM OCTATOYHBIX NMapaMeTpoB (YHKIHI0 pick() MOXHO MepenucaTb, Kak MOKa3aHO
HHXKe:

function pick(object, ...keys) {
let result = Object.create(null);

for (let i = 0, len = keys.length; i < len; i++) {
result[keys[i]] object[keys[i]];

}

return result;

B stoit Bepcuu ¢pyHkunn pick() keys siBsieTcsl 0CTaTOUHBIM NTapaMeTPOM, COAEPKALLKMM BCe OCTab-
Hble NapaMeTpbl, TepelaHHble B BbI30B Mocje object (B orinuue oT o6beKTa arguments, KOTOPbIH
COIEp>KHUT BCe TMapaMeTphl, BKJIOUas MEepPBBIH). DTO 03HAYaeT, YTO MOXKHO OPraHH30BaTb 0OXOI 3JeMeH-
TOB MacCHBa keys OT Hauasa 0 KOHLA, HU O uyeM He 0Oecrnokosick. Kak H0MNo/NHHUTeNbHOE NPEeUMYILIeCTBO
00bsIBJI€HHE TAaKOH (PYHKLHH SICHO TOBOPUT, UTO OHA MOXKeT 00pabaThiBaTb MPOU3BOJbHOE KOJIUYECTBO Ma-
paMeTpoB.

NMPUMEYAHUE
OcTtaToyHble NapameTpbl HE BAUSAIOT HA CBOMCTBO length OYHKUMM, KOTOpPOe onpefensieT
KONIMYECTBO WMMEHOBAaHHbLIX napameTpoB. B aTomM npumepe CBOUCTBO length yHKUUK
pick () umeeT 3Ha4yeHue 1, NOTOMY YTO y4UTbIBAET TOSNBbKO NPUCYTCTBUE NapameTpa object.

Orpal-l HYEHHUA OCTATOUYHbIX NapaMeTpoB

OcTtaTouHble MapaMeTpel UMEIOT 1Ba orpaHudyeHus. [lepBoe orpaHuueHue: B (PYHKIUH MOKET UMETbCS
TOJIBKO OfIMH OCTAaTOYHBIH MapaMeTp, U OH AOJKeH 0OBbABJMAATbLCS MocjaefHUM. Hanpumep, ciaenyolni Kox
He OyneTt paboTars:

// CuHTakcuueckas omubKa: HMEHOBAHHHE [IapaMeTpH HEe MOI'yT CJIeLOBaThb
// 3a OCTATOUHHMHU [IapaMeTpaMu
function pick(object, ...keys, last) {

let result = Object.create(null);

for (let i = 0, len = keys.length; i < len; i++) {
result[keys[i]] object[keys[i]];

return result;

3nech nmapaMeTrp last ciaenyeT 3a OCTaTOYHBIM NapaMeTpoM keys, 4TO BbI3bIBAaeT CHHTAKCHYECKYIO
OLIUOKY.

Bropoe orpanuyeHue: octaTouHble MapaMeTPbl He MOTYT MCIOJb30BAThCS B METOAAX 3aMHCH CBOHCTB B
Jautepanax o6bekToB. Cief0BaTe/IbHO, CAEAYIOMIUH KO TaKKe BbI30BET CMHTAKCHUYECKYIO OLIHOKY:
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let object = {

// CuHTakcuueckass ommbxra: HeJNb3s HCIOJIL30BATh OCTATOUHHE NapaMeTpH
// B MeTOomax 3aluCKU CBONCTB B JUTepasiaXx obbLeKTOoB
set name(...value) {

// Terno meToma

ITO orpaHUYeHHe OOBSICHSETCS TeM, YTO B JHMTepasax 00beKTOB MeTOAbl 3alHUCH CBOWCTB MOTYT IpHU-
HUMaTbh TOJNBKO OAMH apryMeHT. OcTaTouHble MapaMeTpbl 10 OMpeNesNeHHI0 MPeNCTaB/sI0T OGeCKOHEYHOe
MHO>K€CTBO apryMeHTOB, [TI03TOMY HUX HeJb35 UCIOJb30BaTh B JAHHOM KOHTEKCTe.

Kak ocTarouHble napameTpbl BAUAIOT HA 00beKT arguments

OcratouyHble napameTpsl B JavaScript npepHasHauaauch AJ51 UCMOJb30BAHUS BMECTO 00beKTa argu-—
ments. [lepeonavasnbho cneuudukauus ECMAScript 4 nukBuaupoBasa 00beKT arguments u no6aBuna
OCTaTOYHble MapaMeTpbl, UTOOBl 1aTb BO3MOXKHOCTb NepeaBaTh B (PYHKLHUHU HeOTpaHUUEHHOE KOJHYeCTBO
aprymenToB. Ho ECMAScript 4 Tak u He OblJla CTaHZAPTU30BaHA, XOTsl caMa HJesl COXPaHMUJACh U Oblia
BorstotteHa B ECMAScript 6, HecMoTpst Ha To uTO 06beKT arguments He Obll yOpaH M3 sI3bIKA.

O6bekT arguments JeHCTByeT mapaJJejbHO OCTAaTOUHBIM I[apaMeTpaM M XPaHUT BCe apryMeHThl,
nepefaHHble B BbI30B (PYHKLHH, KaK M0Ka3aHO B CJeLyHOLIEM MpUMepe.

function checkArgs(...args) {
console.log(args.length);
console.log(arguments.length);
console.log(args[0], arguments[0]);
console.log(args[l], arguments[1l]);

checkArgs("a"™, "b");

Jlanublil BbI30B (PyHKIMU checkArgs () BblBeeT CJeaylollee:

oo NN

a
b
O6bekT arguments Bcerga MpaBUJIbHO OTPaXkKaeT MapaMeTpel, MepefaHHble B (PYHKILNIO, HE3AaBUCHMO
OT HaJIM4Usd OCTATOYHOTO MapameTpa.
lononHuTenbHbie BO3MOXXHOCTU KOHCTpyKTOpa Function

KoHcTpykTop Function — penko ucnosbdyemasi yacTb JavaScript, mossossiromass iMHaMH4YeCKH CO-
31aBaTb HOBbLIE (i)YHKLlI/II/I. B APryMeHTax KOHCTPYKTOPY HepenaroTCd IapaMeTpbl U TeJo q:)yHKLlI/IH, BCe B

Buze cTpok. Hampumep:

var add = new Function("first", "second", "return first + second");

console.log(add(1l, 1)); // 2
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ECMAScript 6 pacumpsier moauepKKy apryMeHTOB KOHCTpPyKTopa Function, paspemas onpenessiTb
3HaYeHMs MapaMeTPOB MO YMOJUAHHUIO U OCTaTOUHble MapameTpbl. YToOb omnpenennTh 3HaYeHHUE 10 yMOJ-
YaHHIO, I0CTaTOYHO N0OABHUTh 3HAK «PaBHO» IOCJe MMEHM NapaMeTpa M 3HaueHHe, Kak M0Ka3aHO HUXKe:

var add = new Function("first", "second = first",
"return first + second");

console.log(add(1l, 1)); // 2
console.log(add(1)); // 2

B stom npumepe napameTrpy second npucBauBaeTcsl 3HaueHHe napamerpa first, ecsau QpyHKUHS BbI-
3bIBaeTCs C €IMHCTBEHHBIM napamMeTpoM. CHHTAKCHC TOT XK€ CaMbli, KaK B 0OBIYHOM O0bSIBJIEHHUH (PYHKIHH
6e3 MCIoJMb30BaHUSI KOHCTPYKTOpa Function.

Yro6bl 00BSBUTH OCTAaTOUHBIE MAapaMeTphl, MPOCTO A00aBbTe . .. Mepel MOCJAeIHUM MapaMeTpoM, Kak
B CJIEAYIOLLEM MpHUMepE:

var pickFirst = new Function("...args", "return args[0]");

console.log(pickFirst(1l, 2)); // 1

ITOT KOA co3acT (PYHKILHIO C €IMHCTBEHHBIM OCTAaTOYHBIM MapaMeTpoM, KOTopasi BO3BpalllaeT MepBbii
nepefaHHblil eil aprymeHT. [[oMUMO 3HaYeHUH MO YMOJYAHUIO U OCTATOUHBIX MApPaMETPOB KOHCTPYKTOP
Function nonnep:xuBaeT Bce Te BO3MOXKHOCTH, KOTOpPble UMeeT 0OblYHasA JAeKJapaTUBHas (opMma orpese-
JIeHUs! PYHKLHH.

OnepaTtop paclwupeHus

C ocTaTOYHBIMH MapaMeTpaMH TeCHO CBsi3aH omepaTop pacwupenus (spread). Ho, B oTimume ot
OCTaTOYHBIX MapaMeTpoB, MO3BOJSKIIMX OObEeJIUHUTb B MACCHUB MHOXECTBO HE3aBUCHMBIX apryMeHTOB,
onepaTop pacllihpeHHs AaeT BO3MOXKHOCTb IepefaTb MacCHUB, KOTOPBIA NOJKeH ObITb pa3dUT U MepelaH
B (DYHKLMIO B BHJE OTHEJNbHBIX apryMeHTOB. PaccMOTpuUM BCTpoeHHBIH MeTol Math.max (), npuHUMa-
IOLIMH TTPOU3BOJIbBHOE KOJHMYECTBO apryMEHTOB M BO3BpallalolIUi HaubOoJbllee 3HayeHHe. Huxke nokasan
NPOCTEHIIMH CJy4ald NPUMEHEHHS 3TOr0 MeTOAA:

let valuel = 25,
value2 = 50;

console.log(Math.max(valuel, value2)); // 50

Korna umeercsi Bcero nBa 3HaueHHsl, KaK B JAaHHOM IMpUMepe, MOJb30BaThCs MeTOAOM Math.max ()
o4eHb npocto. [locTaTouHo nepenath nBa 3HAYeHUS U MOJNYYUTh HauboJbliuee 3HayeHHe. Ho nmpencrasbre,
4TO UMeeTCs LeJbli MacCUB 3Ha4eHWH U TpeOyeTcs MOJY4YUTh HauOoJbllee U3 HUX. Metox Math.max ()
He TpuHUMaeT Maccubbl, o3ToMy B ECMAScript 5 u 6osiee paHHUX BepCHSX MPUXONUJIOCH BBITIOJNHSTH
[IOUCK B MacCHBe BPYUYHYIO HJIM IIPUMEHATb MeTol apply (), KaK MOKa3aHO HHUXKeE:

let values = [25, 50, 75, 100]

console.log(Math.max.apply(Math, values)); // 100

ATo BMOJHE paboTOCOCOOHOE pellleHre, HO TIPUMeHeHHe MeTona apply () TaKUM COCOOOM HECKOJbKO
cbuBaeT ¢ TonKy. PakTHUECKH 3TOT MpHUEM 3aTPy[HsIeT BbISICHEHHe HCTHUHHOIO Ha3HAueHHUsl KOoja.

Onepatop pacuiupenusi, nosisupiuiics B ECMAScript 6, cyliecTBeHHO ynpoliaeT nogo6Hble CUTYaLHH.
BwmecTo BrI3oBa apply () MOXKHO IIPOCTO NepefaTb MacCUB B BbI30B Math.max (), 106aBUB Nepes HUM TO
JKe TpoeTouue . .., Kak Npu 0ObsIBJIEHHH OCTATOUYHBIX MapameTpoB. IIBuxkok JavaScript pazobbeT Takoh
MacCHUB Ha OT/eJIbHble apryMeHThl U NepefacT UX B (PyHKLHIO, KaK I0Ka3aHO HHUXKe
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let values = [25, 50, 75, 100]

// DKBUBAJIEHTHO BH30BY
// console.log(Math.max (25, 50, 75, 100));
console.log(Math.max(...values)); // 100

Teneps BrI3oB Math.max () BBIIISAUT OoJiee MOHSATHBIM KW He TpeGyeT B MPOCTBIX oNepalusix npube-
raTh K TaKHUM CJOXHOCTSIM, KaK nepefada npuBsiskd this (mepBelii aprymeHT Math.max.apply() B
MpeblIyIeM TIPUMeEpE).

Omnepartop paclIMpeHHsi MOXKHO TaKxKe HCI0Jb30BaTh ¢ APYTMMU aprymeHTamu. [Ipenmosioxum, Heob-
XOIUMO, YTOObl HAUMEHBIIMM YMCJOM, BO3BpalllaeMbiM MeTonoM Math.max (), 661 O (4TOOB UCKJIHOUYUTD
BO3BpAaT OTPHUIATEJbHBIX Yuces). B 3ToM ciydae naHHOe 3HaueHHe MOXKHO TepelaTh B OTHEJNbHOM apry-
MeHTe W HCIO0J/b30BaTh ONepaTop PacLIMpPeHHUs I/ OCTaJbHBIX, KaK MOKA3aHO HHUXKE:

let values = [-25, -50, -75, -100]

console.log(Math.max(...values, 0)); // 0

B sTom mpumepe B mocsenHeM aprymeHTe MeTony Math.max () nepenmaercs yucsao O, mpu 3ToM Bce
npeablayLide apryMeHThl IIepefarTcs ¢ MOMOLIbI0 olepatopa pacliupeHus.

[IprumeHeHMe omepaTopa paclIMpeHHUsl [Jsl Nepefauyd apryMeHTOB yMpollaeT NMpPHUMeHeHHe MacCHBOB B
KayecTBe apryMeHTOB (pYHKUMH. Bel camu ybenuTech, YTO BO MHOTHX CJAydasiX 3TO OTJMYHAs 3aMeHa
Metony apply().

CeBoucTBO name

WUnentudukauus GyHkuui B JavaScript MoxkeT BbI3bIBaTb ONpefiesieHHble CJA0XKHOCTH, YUUTbIBas 060-
raTcTBO C€rnoco0oB omnpeneseHus (GyHKUUH. Kpome Toro, mupokoe NpHMeHeHWe AaHOHHUMHBIX (DYHKIIMH-
BbIpaK€HUH YCJ0XKHSEeT OTJAAAKY, TIOTOMY YTO NPUXOAMUTCS TPATUTb MHOTO BPeMEHH Ha YTeHHe U paclin-
pOBKY TpaccupoBkH cteka. [lo atum npuurHam crnenudukanus ECMAScript 6 no6aBuia Bo Bce QyHKIHU
CBOMCTBO name.

BbiGOp COOTBETCTBYIOWUX UMEH

Bce ¢ynkuunu B nporpamMmmax Ha ECMAScript 6 uMeroT cooTBeTCTBYOIIee 3HaUeHHE B CBOUCTBE name.
Yrobbl MOHATH CYyTh, pazbepeM ciefyIOLIMH TpUMep, rae oObABAAIOTCS QYHKUUSA U PYHKUHS-BbIpaKeHHe
U BBIBOAATCS 3HAU€HHUS UX CBOHCTB name:

function doSomething() {
// mycTas

var doAnotherThing = function() {
// nycras

}s

console.log(doSomething.name); // "doSomething"
console.log(doAnotherThing.name) ; // "doAnotherThing"

B stom npumepe cBoiicTBO name (yHkIMU doSomething () mosyuuso 3HaueHue "doSomething”,
MIOTOMY 4TO OHO yKa3aHOo B onpejejeHHH (yHKUHMH. CBOHCTBO name aHOHUMHOH (DYHKLMH-BbIpaxKeHHS
doAnotherThing () nosayuuso 3HadeHHe "doAnotherThing", MOTOMY 4TO 3TO UMsI UMeeT IepeMeH-
Hasl, KOTOPOH Obly1a MPUCBOEHA CChIJIKA Ha (PYHKLHIO.
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Cneu,uaanble c/iyyau CBOMCTBa name

JlocTaTouHO MpOCTO OnpenesuTb WMeHa (YHKUMHA U (PYyHKUUH-BbIpaXKEeHUH K3 HUX 0ObBSIBJIEHUH, HO
ECMAScript 6 momia nasblie U rapaHTHPyeT BHIOOP COOTBETCTBYIOUIMX MMeH JJIsi BceX (yHKUMU. [lns
UJIIIOCTPALMK PACCMOTPHUM CJEAYIOUIYI0 IPOrpaMMmy:

var doSomething = function doSomethingElse() {
// mycTas

var person = {
get firstName() {
return "Nicholas"
}I
sayName: function() {
console.log(this.name);

console.log(doSomething.name); // "doSomethingElse"
console.log(person.sayName.name) ; // "sayName"
console.log(person.firstName.name) ; // "get firstName"

B stom nprmepe cBoiicTBO doSomething.name nosayuu/ao 3HadeHve "doSomethingElse", noro-
MY 4YTO (DYHKLHSA-BBIpA’KEHHe HUMeeT MMS W 3TO MMs MMeeT OoJiee BBICOKMU NPUOPUTET, YeM HMS Iepe-
MEHHOH, KOTOPOH NpHUCBauBaeTcs CcblikKa Ha (yHkuuo. CBOHCTBO name (pyHKUHMH person.sayName ()
NOJIy4YHUsIo 3HaueHue "sayName", IOTOMY 4YTO OHO ObLJIO MOJy4eHO UHTEPIIPETATOPOM M3 JUTepana 00beK-
ta. PyHkuus person.firstName B 1eHCTBUTENBHOCTH SBJSETCS METOAOM UTEHHUS] CBOHCTBA, O3TOMY
OHa moJsyyusia ums "get firstName", oTMeuamllee 3Ty 0COOEHHOCTb. AHAJOTHUHO METOHBI 3aMUCH
npeaBapsrTCcs npeukcom "set".

CyliecTByeT ellle mapa CHelLMUaJbHBIX CJaydaeB BbIOOpa WMeH OJs (QyHKUUH. DyHKUHUH, CO3[aHHBIE
c nmomollbio bind(), mosyyawT uMeHa ¢ npepukcoMm "bound" u mpobesom mnocsae Hero, a (PyHKLHH,
CO3JlaHHble C MOMOLIbI0 KOHCTPyKTOpa Function, mojydaioT HMs "anonymous'", Kak B CJeLYIOLIeM
npumMepe:

var doSomething = function() {
// mycTas

console.log(doSomething.bind() .name); // "bound doSomething"
console.log((new Function()).name); // "anonymous"

CBoiicTBO name cBSI3aHHOH (DYHKIMU BCeria MoJiyyaeT 3HAYeHHe, COCTOsllee W3 3HAUeHHs CBOMH-
CTBa name OpUTMHAJbHOH (PYHKUMHM WU mpedpukca "bound ", mo3Tomy cBs3aHHas BepcUs (PYHKLHH
doSomething () monyuut ums "bound doSomething"

MwmeliTe B BUAy, UTO 3HayeHUe CBOHCTBa name JI0O0H (PYHKLUHU HeoOs3aTeJbHO CCBIJIAETCS Ha Iepe-
MeHHYI0 ¢ TeM ke uMeHeM. CBOHCTBO name n00aBJEHO HCKJIOUUTEbHO [IJs MPeNOCTaB/JIeHHs OOTOJNHHU-
TeJIbHOH MH(OPMAaLUU NPU OTJaAKe, IO3TOMY HET HMKAKOH BO3MOXKHOCTH HCII0/b30BaTh 3HAaUeHHe name,
4YTOOBI MOJNYYUTh CCHIIKY Ha (PYHKLHIO.

I BoiicTBeHHasa npupoaa hyHKLHUH

B ECMAScript 5 u 6GoJjiee paHHUX BepCHSIX (PYHKIMM HMeJH ABOHCTBEHHYIO MPUPOLY — OHH MOTJIH
BBI3BIBATHCS C KJ/IOYEBBIM CJ0BOM new Wau 6e3 Hero. [Ipu Bbl3oBe C KJ/IOYEBBIM CJOBOM NEW CCHLIKA
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this BHyTpH (pyHKLHH yKa3blBaja Ha HOBBIA OOBEKT, U 3TOT HOBBIH 0OBEKT BO3BpallaJ/cs (pyHKUHEH, KaK
UJIIIOCTPUPYET CJIeyIOLHH puMep:

function Person(name) {
this.name = name;

var person = new Person("Nicholas");
var notAPerson = Person("Nicholas");

console.log(person); // "[Object object]"
console.log(notAPerson); // "undefined"

Jlns co3gaHus notAPerson q)yHKuHH Person () BbI3bIBaeTcs 0e3 KJIUYEBOI'O CJIOBA New H BO3Bpa-
maet 3HayeHne undefined (a B HECTPOrOM peXKHMMe AOMOJHHUTEJbHO YCTaHABJIMBAeT 3HaUeHHe CBOHCTBA
name rjob6anpHoro o6bekta). [lepBasi 3arsaBHasi OykBa B MMeHU Person — eIMHCTBEHHbIH MPHU3HAK,
IIMPOKO MCIIOJIb3yeMblil B mporpaMmax Ha JavaScript u ykasbiBawIui Ha To, 4TO (hyHKLUS Tpearnosaraet
BBI30B C KJIFOUEBLIM CJIOBOM new. JTa MyTaHWIlA, CBS3aHHAsl C NBOWCTBEHHOH MPUPONOH (PYHKIHH, cTasa
npuurHOH HekoTopbix u3MeHeHud B ECMAScript 6.

®yukuuu B JavaScript nmeroT nBa pasHbiXx BHYTpeHHUX Mertoma: [[Call]] u [[Construct]].
Korna ¢yHKuMs BbI3biBaeTcsi 6e3 KJ/OUEBOrO CJ0Ba new, BbiloJsHsAeTcss MeTon [ [Call]l], KOTOpBIHA BbI-
NoJIHSIeT Tesao (PYHKUHU, NPUCYTCTBYIoLLee B Kofe. Korna (yHKUHS BbI3bIBAETCS C KJIOYEBBIM CJIOBOM NEW,
BeinosiHsieTes: MeTon [ [Construct]]. Merton [[Construct]] co3naerT HOBbIH 0OBEKT, KOTOPBIK ellle
Ha3bIBAIOT IK3EMILJIAPOM, U 3aT€M BBINOJHSAET TeJ0 (PYHKIHHU, NPEeIBAPUTENbHO IPUCBOMB 3TOT IK3EMILISAP
ccoiike this. dynkuuu, umerive Meton [ [Construct] ], HA3BIBAOT KOHCMPYKMOpAMU.

HwmeliTe B BuAy, 4TO He Bce (PyHKUHUU UMelOoT MeTon [[Construct]] H, COOTBETCTBEHHO, HE BCe
(byHKIMKM MOTYT BBI3BIBATHCS C KJIIOYEBBIM CJOBOM new. Hanpumep, cTpesounble PyHKIHUH, KOTOPble 06-
cyxkpawrcs B pasnese «CTpesodHble (hyHKIIMHU» HUXKe, He HMelOT MeTona [ [Construct]].

Kak B ECMAScript 5 onpeaenuTtb, KakuMm cnoco6om Bbi3BaHa (PYHKLUSA

Yro6bl onpenesinTh, Obla JU Bbl3BaHA (PYHKLHUS C KJIOUEBBIM CJIOBOM New (TO eCTb KaK KOHCTPYKTOP)
unu 6e3 Hero, B ECMAScript 5 06140 Hcnosib3yetcst onepatop instanceof, Hanpumep:

function Person(name) {
if (this instanceof Person) {
this.name = name; // C KIMoueBHM CJIOBOM New
} else {
throw new Error("You must use new with Person.")

var person = new Person("Nicholas");
var notAPerson = Person("Nicholas"); // BH3O0BeT OmMUOKY

31echb BISICHSIETCS, YKa3blBaeT JM CChlKa this Ha 3K3eMMsp KOHCTPYKTOPA, U €CJH yKa3blBaeT, TO
BBI[IOJIHEHUE TPOLOJIKAeTCS KakK 0O0blYHO. B mpoTUBHOM ciayyae, ecad this He fBiseTcs 3K3eMMIsspoM
Person, Bo3byxpaaercs owubKa. JTa MpoBepKa onupaercs Ha TOT ¢akT, uto MeTox [[Construct]]
Co3/1aeT HOBBHIH 3K3eMIisslp Person W npucBauBaetr ero ccblike this. K coxasnenuio, naHHoe pelieHue
He siBJsieTcsl aOCOMIOTHO HaleXKHbIM, MOTOMY UTO this MoxeT ccbliaThCcsl Ha 3K3eMIisip Person u 6es
MCII0JIb30BAHUS KJIIOUEBOIr0 CJ0BA New, KaK B CJeLYIOLIeEM MPUMeEpe
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function Person(name) {
if (this instanceof Person) {
this.name = name;
} else {
throw new Error("You must use new with Person.")

var person = new Person("Nicholas");
var notAPerson = Person.call(person, "Michael"); // paboraet!

BrizoB Person.call () mo/ayyaer nepeMeHHyl0 person B IepBOM apryMeHTe, TO eCTb BHYTPH (PyHK-
nuu Person cceiika this Oyner ykaseiBaTh Ha person. OyHKUHS He B COCTOSIHHH OTJIWYHUTb BbI3OB
Person.call() (uau Person.apply()) c 3K3eMI/sipoM Person OT Bbl30Ba C NPUMEHEHHUEM KJ/H0Ue-
BOTO CJIOBA New.

MertacBoiicTBO new. target

Yro6bl 1aTh (PYHKUHSM BO3MOXXHOCTb ONpenesuTh (PakT BbI30Ba ¢ KjaodeBbM cjoBoM new, ECMAScript
6 ompenesisieT HOBOe MeTacBOHCTBO new.target. Memacsolicmgeo — 3T0 HeOOBEKTHOE CBOWCTBO C JIO-
TMOJIHUTEJIbHON HH(opMaLuell 0 ero uenu (Takod, kak new). Korna BeisbiBaetcsi Meton [ [Construct]]
(yHKUHH, B new.target coxpaHseTcs Le/b onepatopa new. Takoi Le/blo 0ObIUHO SBJSETCS KOHCTPYK-
TOpP BHOBb CO3[@aHHOTO 3K3eMIlJsipa 00beKTa, KOTOPbIH OyneT MPUCBOEH cchlike this B Tese (PyHKLHH.
Korna BeigpiBaetcsi Meton [ [Call]], new.target nosyyaer 3HaueHue undefined.

ITO HOBOE METACBOHCTBO MO3BOJISIET C MOJHOH YBEPEHHOCTbIO OTJIMUYUTH BBI30B (DYHKLHH C KJIOUEBBIM
CJI0OBOM new, Kak I0Ka3aHo HUXKe:

function Person(name) {

if (typeof new.target !== "undefined") {
this.name = name;
} else {

throw new Error("You must use new with Person.")

var person = new Person("Nicholas");
var notAPerson = Person.call(person, "Michael"); // omubxra!

Bbaaropaps ucnosb3oBaHuio new. target BMecto this instanceof Person KoHCTpyKTop Person
Terniepb OyZeT BbI3bIBaThb OLIMOKY NP JIOOOM BbI30Be 0e3 KJIOUEBOTO CJlI0Ba NEW.

C momouipio new.target MOXKHO TakxkKe MPOBEPUTb BbI30B KOHKPETHOT'O KOHCTpyKTOpa. Hampumep,
B3[VISHUTE Ha CJeAYIOLHN MpUMep:

function Person(name) ({

if (typeof new.target === Person) {
this.name = name;
} else {

throw new Error("You must use new with Person.")

function AnotherPerson(name) {
Person.call(this, name);
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var person = new Person("Nicholas");
var anotherPerson = new AnotherPerson("Nicholas"):; // ommbka!

Jlns HopmasibHOM paboThl 3TOT Kox TpebyeT, 4yTOObl MeTaCBOMCTBO new.target umeso TN Person.
BrizoB Person.call(this, name), KOTOpBI NPOM3BOAUTCS B BbI3oBe new AnotherPerson("Nic-
holas"), B030ynuT owMOKy, IOTOMY 4TO B 3TOM CJydyae new.target BHYTpPU KOHCTpPyKTopa Person
nosyyuT 3HaueHHe undefined (Tak Kak OH OblJ BbI3BaH 0e3 KJIIOYEBOTO CJI0BA NEW).

BHUMAHUE
Ncnonb3oBaHue new. target 3a npeaenamv yHKLMN BbI3OBET CUHTAKCUYECKYHO OLLUNOKY.

Ilo6aBuB MeTacBoiicTBO new. target, cnenuduxanus ECMAScript 6 momorsa paspeminTs HEKOTOPYIO
HEOJIHO3HAYHOCTh ¢ Bbi3oBaMu (pyHKIMH. Caenys B 3ToM ke HanpasjaeHud, ECMAScript 6 paspeuuna eme
OIHYy HEOJIHO3HAUHOCTh, UMEBLIYI0 MECTO B si3blKe: 0ObsBJIeHHEe (PYHKIHH BHYTPH OJIOKOB

PyHKUUU YyPOBHA GNOKOB

B ECMAScript 3 u 6osiee paHHUX BepCHSIX TMOMBITKA OOBSIBUTb (PYHKLUMIO BHYTPU OsoKa (QyHKyuro
YyposHs 610Ka) TEOPEeTHUECKH JOJKHA BbI3bIBATH CMHTAKCHUECKYIO OLIMOKY, HO Bce Gpay3epbl MOAAEPKHU-
BaJl TaKylo BO3MOXXHOCTb. K coxasieHHIo, Bce Opaysepsl, NOMYCKaBlIKMe MOAOOHBIA CHHTAKCHUC, BeJu cebsl
HEMHOT0 T0-Pa3HOMY, MO3TOMY CYMTAJIOCh, UTO Jyulle H3beratb 0ObsIBJIeHUS (PYHKUUEH B GjoKax (a mpu
HeOOXOMUMOCTH HCMO/Ib30BaTh (PYHKIIMH-BbIPAKEHHS).

B nonbiTKe ycTpaHUTb HECOBMECTHUMOCTb B MoBeneHuH crneurpukanus ECMAScript 5 morpe6oBana B
CTPOTOM pexKUMe B030Yy»KJAaTh OLIMOKY BCSKHH pas, Korna (pyHKUUS 0ObAB/SETCS BHYTPU OJ0Ka, Hampu-
Mep:

"use strict";
if (true) {

// BHIB3OBET CHHTaKcuueckyw omubxrxy B ES5, HO He B ES6
function doSomething() {
// mycTas

B ECMAScript 5 aToT Kox BbI3biBaeT cuHTakcuuyeckyto omn6ky. B ECMAScript 6 gpyHkuus doSome-
thing () uHTepnperHpyeTcsl Kak oObsBJeHHe Ha YpoBHe OJIOKA U MOXKET BbI3bIBATbCS B TOM e OJIOKe,
rne oHa o6bsiBneHa. Hanpuwmep:

"use strict";

if (true) {
console.log(typeof doSomething); // "function"

function doSomething() {
// mycras

}

doSomething();

}
console.log(typeof doSomething); // "undefined"
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O6bsiBneHuss (QyHKUUH Ha ypoBHe 0J0Ka MOAHUMAIOTCS B Hayajgo 3TOro 0J0Ka, MO3TOMY ONepaTop
typeof doSomething BepHysn "function", XoTd OH U HaXOAUTCS Bbillle 00bsiBAeHUs PyHKUHH. Kak
TOJIBKO BbINIOJIHEHHe OJioka if 3aBepuutcs, pyHKUUA doSomething () cTaHeT HeAOCTYIHA.

Korpaa ucnonbsoBarb (hyHKUHUHU YPOBHA Gnoka

DyHKUUK ypoBHSA 6JI0Ka HAIOMHUHAIOT (DYHKLHU-BbIpAaKEHUS] B UHCTPYKLUH let TeM, uTo onpejiesieHHe
(YHKUUM ynansiercs, KOTAa MOTOK BBIMOJHEHHS MOKHAaeT OJ0K, B KOTOPOM OHa ompenesneHa. OCHOBHOe
OTJUYHE COCTOMUT B TOM, UTO OINpejeseHus PYyHKUHUH ypoBHs OJ0OKa NMOJHUMAIOTCS B Hadajo BMeLlalollle-
ro 6s0ka. OYHKIUKU-BbIpAXKEHHs, 0ObSIBJAEHHbBIE C MOMOIIbI0 let, He MOAHUMAIOTCS, KAK HJIIOCTPUPYET
CJeLYIOLLHUH pUMep:

"use strict";

if (true) {
console.log(typeof doSomething); // BH3O0BeT OmUOKY

let doSomething = function () {
// mycTas

}
doSomething();

console.log(typeof doSomething);

ITOT KOJ TPEKPaTUT BHIIIOJHEHHE, KOTa BCTPeTUTCs onepatop typeof doSomething, motomy 4to
UHCTPYKLHA let K 9TOMy MOMEHTY elle He Oblia BBHIITONHeHa U HAeHTH(HUKaTop doSomething () Haxo-
IUTCSl BO BpDEMEHHOH MepTBOH 30He. 3Hasi 3TO OTJIHYMeE, Bbl CMOXKeTe BbIOMpPATh MeXAy (PDYHKIHUSMH YPOBHS
6JI0Ka U BbIpaKeHUSIMH let B 3aBUCUMOCTH OT TOTO, XKeJiaeTe JIU MOJYYHUTh 3(P(PeKT noabema.

PyHKUUHK YPOBHA 6I0KA B HECTPOrOM peXKume

Crneuudurkanus ECMAScript 6 paspemnna takxke oO0bABAATb (PYHKLIUHU ypOBHSI 6JI0Ka B HECTPOrOM
pexKuMe, HO X IOBeJleHHe B 9TOM CJjydyae HEMHOro oTJuyaeTcs. BmecTo nogbema B Hauaso BMeLlaKOLLEro
6s10Ka 00bsIBJIEHHS TIOAHUMAIOTCS B HadaJo BMellawlled (yHKUHUHA UIU TJ100aabHOH 00J1aCTH BUAUMOCTH.
Hanpumep:

// TloBemenne B ECMAScript 6
if (true) {

console.log(typeof doSomething); // "function"
function doSomething() {
// nycTas

doSomething() ;

console.log(typeof doSomething); // "function"

B stom npumepe doSomething() mopHMMaeTcsi B HadaJo rjao0anbHOH 00/1aCTH BUAUMOCTH, MOITO-
My OKasblBaeTcsl JOCTYNHOH 3a mpenensamu 6jioka if. Crnenudukauus ECMAScript 6 cranmaprusosana
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3TO TOBeJeHHe, UTOObl JUKBUAHPOBATH HECOBMECTHMOCTb B MOBeAeHUM Opay3epoB, TaK UTO BCE CPebl
BbINOJIHEHUS], coBMecTUMble ¢ ECMAScript 6, mo/KHBI 1€HCTBOBATh OAMHAKOBO.

[Topnep:xka PyHKUHN ypoBHS 6J10Ka paciidpsieT BO3MOXKHOCTH 00bsIBAeHUsT PYHKUMH B JavaScript, HO
B ECMAScript 6 mosiBUIMCh U COBEPIIEHHO HOBbIE CIIOCOOBI 0ObSBJIEHUS (PYHKIIMH.

CrpenouyHbie pyHKLHH

OnnuM u3 uHTepecHeinx HoBuwiecTB B ECMAScript 6 siBasitotes cmpenounvie ¢ynkuuu (arrow
functions). CrpesouHble pyHKUHH, KaK CJelyeT U3 Ha3BaHUs, 0OBSBIASIOTCS C TPUMeHEeHHeM HOBOT'O CHH-
TakKCcHca, B KOTOPOM HCIIOJIb3yeTcsl omneparop cTpenka (=>). Kpome Toro, crpesouHble (yHKUHH HMEIOT
HEeCKOJIbKO BaKHbIX OTJIMYHE OT TPaJAMLUHOHHBIX (PyHKUMH JavaScript:

e OrcyrcTBue mpuBsi3oK this, super, arguments M new.target. 3HaueHus this, super,
arguments U new.target BHYTPH CTPEJOUYHBIX (YHKIHH OnpenenstoTcs Orxkaiilieil 061acTbio
BHIUMOCTH TPAAWLHOHHOU (He siBJstiollelics cTpesodHol) ¢pyHkuuu JavaScript. (Ceblika super 06-
cyXKaaetcs B rjaBe 4.)

e He moryT BbI3BIBaThCA € KJIOYEBBIM CJI0BOM new. CrTpesoyHble (yHKIUM HE HUMEOT MeTona
[[Construct]] U NMO3TOMy He MOTYT HCIHOJb30BAaTbCS KaK KOHCTPYKTOpbl. [lomeiTka BbI3BaTh
CTPEJIOYHYI0 (PYHKIMIO C KJIOUYEBBIM CJA0BOM NEW MPUBOIMT K OLIHOKE.

e OrcyrcTByet nporotHi. [I0CKObKY CTpesoyHble (PYHKIIUHU He MOT'YT BbI3bIBATHCS C KJIOYEBBIM CJIO-
BOM new, OHH He HYKJAaloTcs B poToTunax. CTpesouHble (PYHKIIUHM HE HUMEIOT CBOUCTBA prototype.

e Heab3sa uamenutrs this. 3HaueHue this BHYTpPHU CTpesOYHBIX (DYHKUMH Hesb3sl U3MeHUTb. OHO
0CTaeTCsl HEM3MEeHHbIM B TeueHHe BCero »KM3HEHHOTo LUKJa (PYHKLHH.

e OrcytcTByeT 00beKT arguments. Tak Kak cTpesiouHble (PyHKLUHH He HMEIOT NIPUBSA3KY arguments,
OHH MOTYT MCII0JIb30BaTh TOJNBKO MMEHOBAHHbIE U OCTATOUHble MapaMeTpbl AJs AOCTyNa K apryMeH-
TaM (DYyHKLHH.

e He nognepxkuBaroT noBropsiounuecs uMeHa napamerpoB. CtpesnoyHble (PyHKLIHUH HE MOTYT UMETb
UMeHOBaHHble MapaMeTpbl C MOBTOPSIOLIMMHUCS UMeHaMHU B 00OUX pexXKHMax, CTPOTOM U HECTPOrowm,
TOrla KaK HecTpeJoyHble (PyHKIMH He MOTYyT HUMeTb MMEHOBAHHbIE MapaMeTphl C MMOBTOPSIOLIMMHUCS
UMEeHaMH TOJBbKO B CTPOTOM peKUME.

ITU OTJUUHS HMEIOT HeCKOJbKO 0ObsicHeHUH. Bo-mepBbiX, npuBsska this cuuTaercs OCHOBHBIM HC-
TOYHUKOM o1In60k B JavaScript. BHyTpu (pyHKIIMH 04YeHb JIETKO MOTEPSATh KOHTPOJb Hal 3HaueHHeM this,
4TO MOXET MPUBECTH K HelpenckasyeMOMY TOBeIeHHIO MPOrpaMMbl, U CTpesoyHble (DYHKLUHH YCTPAHSIOT
3Ty npobsemy. Bo-BTopbiX, 6/aronaps orpaHUYEHHIO CTPeJOUYHbIX (PYHKLUHH MPOCTBIM BbINOJHEHHEM KOna
C HeM3MeHHbIM 3HayeHMeM this, nBuxxku JavaScript serko MoryT onTUMHU3HpOBaTh OMepalUu C HUM, B
OTJMUYHE OT OOBIYHBIX (PYHKLUHH, KOTOPble MOT'YT MCIIOJb30BAThCs KAK KOHCTPYKTOPBI UM U3MeHATh this
UHBIMU CIOCOOaMHU.

OcTtasibHble OTJIMUHS TaK:Ke OOYCJIOBJEHBI CTPEMJIEHHEM YMEHbILIHUTb BEPOSITHOCTD IMOSIBJEHHUS OLIMOOK
1 U30aBUTHCS OT HEOJHO3HAYHOCTEH B CTpesouHBIX (PYHKUUsAX. Biaronaps stomy nBuzkku JavaScript nme-
10T GoJiee MIMPOKOe MoJe /I ONTHUMHU3ALWH BHIMONHEHHS CTPEJOUHBIX (PYHKLHUH.

NMPUMEYAHUE
CTpenoyHble yHKUMN MMET CBOMCTBO name, KOTOPOE NOAYUHSETCS TEM Xe npaBunam, 4To
N CBOMCTBO name APYrnX PyHKUNNA.
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CHUHTaKCHUC CTPEeNoYHbIX (PYHKLUH

CHHTaKCHC CTPesNOYHBIX (PYHKLHUH MMeeT MHOTO PAa3HOBUIHOCTEH B 3aBHCHMOCTH OT LiesieH, KOTOPBIX
BBI MbITaeTeCh N0CTHYb. OOBsIBIEHNE BCEX PA3HOBUAHOCTEN HAaYHMHAETCS CO CIHMCKA MapaMeTpoB (PYHKIIHH,
32 KOTOPBIM CJedyeT cTpeska U Teno (pyHKUUHU. CIUCOK NMapaMeTpoB U Teso (yHKLUHMHU MOTYT MPUHHUMAThb
pasHble (hOpMBbI B 3aBUCHMOCTH OT Ha3HaueHus. Hanpumep, caenywouas ctpesoyHas GyHKLHAS UMeeT OfHUH
napaMeTp U MpPOCTO BO3BpalllaeT ero:

let reflect = value => value;

// QakTHueckM SKBUBAJIEHTHA CJenyiomer QYHKIINU:
let reflect = function(value) {
return value;

Ecau crtpesouHas (pyHKUUS MMeeT eNMHCTBEHHBIH MapameTp, OH MOXKeT HCIOJb30BaThCS HENOCPes-
CTBEHHO, 0e3 JOMOJHUTEeJbHBIX CUHTaKCHUeCKHMX KOHCTPYKUHMH. [Ipolie roBopsi, cTpeska BBbIUMCISET Bbl-
paxkeHHe CIpaBa W BO3BpallaeT pe3y/bTaT. XOTS B 3TOH CTPeJOYHOH (PYHKUHUH OTCYTCTBYET MHCTPYKLHS
return, oHa BepHeT 3HayeHHe CBOEro MepBOro apryMeHTa.

Ecan (pyHKUUS MMeeT HeCKOJbKO NapaMeTPOB, UX HYXKHO 3aKJIOUUTb B KPyIJyble CKOOKH, KaK B CJedy-
[OLIeM MpUMepe

let sum = (numl, num2) => numl + num?2;

// QakTHuecKkM SKBUBAJIEHTHA cCJenyiomer QYHKIINU:
let sum = function(numl, num2) {
return numl + num2;

DyHKUHA sum() NPOCTO HAXOAHUT CYMMY JABYX apryMeHTOB W BO3BpallaeT pe3ynabTaT. EnnHCTBeH-
HO€e OT/IMYME CTPEJIOYHOM (PYHKUMH sum() OT npeabiaylied ¢pyHKuuu reflect () COCTOUT B TOM, 4YTO
napaMeTpel 3aKJ/I0UeHbl B KPYTJble CKOOKH M MEPeurC/ISIoTCs uepe3 3ansaTyio (Kak B 00bsBAEHUSAX TPalu-
LIMOHHBIX (DYHKLHH).

Ecau gpyHKuUS He vMeeT mapaMeTpoB, B 00bsiBJAeHUe HeOOXOAUMO N00aBJASATh MyCThle KPYTJ/ble CKOOKH,
KaK TO0Ka3aHO HHXKe:

let getName = () => "Nicholas";

// QarkTHuecKkM SKBUBAJIEHTHA cCJefyiomer QYHKLINU:
let getName = function() {
return "Nicholas";

Korna tpebyetcs omnpenesuTh Teao (GyHKUKH, OOJblIe HallOMUHAOLIEe TeJ0 TPAAULUOHHON (DYHKIHH
U, BO3MOXXHO, BKJ/IOHalolllee HEeCKOJbKO BbIPaXKeHHH, ero He0OOXOAUMO 3aKJ/IOUUTh B (PUIYpHble CKOOKHU U
SIBHO OIIpeJe/IMTh BO3BpalllaeMoe 3HayeHue, KakK B cjaedylolleld Bepcuu sum( ):

let sum = (numl, num2) => {
return numl + num2;

// QarkTHuecKkM SKBUBAJIEHTHA cCJefyiomer QYHKLINU:
let sum = function(numl, num2) {
return numl + num2;
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BHyTpu QurypHbIX CKOOOK HOMYCTHUMO TMPAKTHYECKH BCE TO XK€ CaMOe, YTO M B TPAAUIHOHHBIX (DyHK-
IUSX, 32 UCKJIIOUeHHeM oObekTa arguments, KOTOPbIH OTCYTCTBYeT B CTPeNOYHBIX (DYHKLHSAX.

Ecnn notpebyercsi 06bIBUTh (DYHKLHIO, KOTOpasi HUYEro He JesaeT, AOCTaTOYHO MPOCTO yKasaTb My-
cTble (pUrypHble CKOOKH, Hampumep:

let doNothing = () => ;

// QakTHuecKkM SKBUBAJIEHTHA cCJenyiomer QYHKIINU:
let doNothing = function() -

Bo Bcex cayuasix, BCTpeuyaBLIMXCS 10 CUX MOp, PUTypHble CKOOKK 0603Haua u Tesao pyHkund. Ho ecan
cTpesiouHast PyHKLUUS NO/KHA BEPHYTb JIUTepad 0ObeKTa, 3TOT JUTepasl J0J/KEeH 3aKA049aTbCsl B KPYTJIble
ckobku. Hanpumep:

let getTempItem = id => ({ id: id, name: "Temp" 1});

// ®akTuuecku SKBUBAJIEHTHA cClefyomel QYHKIIUU:
let getTempItem = function(id) {
return {
id: id,
name: "Temp"

}s

3akJ/4eHre Jutepana 00beKTa B KPyTyble CKOOKH COOOIIAeT UHTEPIIPEeTATOPY, YTO (PUTypHBIE CKOOKH
3aKJIIOUAIOT JIUTepast 00beKTa, a He TeJo (PYHKLUH.

Co3paHue Bbipa>keHUH HeMeANIEHHO Bbi3biBaeMbiX (QYHKLUH

B JavaScript mupoko ucnosb3yloTCs BblpaXkKeHHs HeMeNJieHHO Bbi3biBaeMblX (pyHKUMH (Immediately
Invoked Function Expressions, [IFE). 9To no3Bo/sier 06bIBUTb aHOHUMHYIO (PYHKIIHMIO ¥ Cpasy Ke BbI-
3BaTh €e, MUHYSl 3Tall COXPaHeHUs CChblIKHU. [laHHBIH npuemM ocoOeHHO ynobeH, Korga TpebyeTcsl CO31aTh
00/1aCTb BUAUMOCTH, 3aKPbITYIO OT OCTa/JbHOH nporpammbl. Hanpumep:

let person = function(name) {

return {
getName: function() {
return name;

}i
} ("Nicholas");
console.log(person.getName()); // "Nicholas"

B sTom nprMepe BbipaxKeHHe HeMeJEHHO BbI3bIBaeMOM (PYHKIIMHU CO3MaeT 00bEeKT C MeTOAOM getName ().
ITOT MeTOJ UCIOJIb3yeT apryMeHT name Kak BO3BpallaeMoe 3HaueHHe, (PaKTHUUeCKU COo3/aBasi NMpUBaTHOE
CBOHCTBO name B BO3BpalllaeMOM OObeKTe.

ToT ke pe3yJabTaT MOXKHO MOJYUHUTb C TOMOIIBIO CTPEJOYHOH (PYHKUHH, 3aKJIIOUHUB €e B KPYIJble
CKOOKH:
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let person = ((name) => {

return {
getName: function() {
return name;

}s
}) ("Nicholas");

console.log(person.getName()); // "Nicholas"

O6paTuTe BHMMaHHe, 4TO B KpyIJble CKOOKH 3aKJ/IOUYEHO TOJbKO ONpefiesieHHe CTPe/OYHOH (hyHKLHH,
HO He ee apryMmeHT ("Nicholas"). DTUM cTpesouHble (YHKLUHH OTIMYAIOTCH OT OOBIYHBIX (DYHKIMH,
IJ1s1 KOTOPbIX B KPYyIJIble CKOOKH MOXKEeT 3aKJIIUaTbCfl TOJbKO 00bfBJIEHHe (DYHKLHH MM OObABJIEHHE C
apryMeHTaMH.

OtcytcTBHe npuBasku this

[Tpussiska this BHYTpPU (PYHKUHMH CUMTAeTCs OHHUM M3 OCHOBHBIX HCTOYHHMKOB olIMOOK B JavaScript.
[lockoabKy 3HaueHHWe this BHYTpPU OfHOW M TOH Ke (DYHKLHH MOXKET M3MEHSITbCS B 3aBUCHMOCTH OT
KOHTEKCTa BbI30Ba, (DYHKILIUSI MOXKET MO OLIMOKEe U3MEHHUTb COBCEM He TOT 00BEKT, KOTOPbIH MpeanoaraJscs.
BarasiHuTe Ha caenyoUUi npumep:

let PageHandler = {
id: "123456",

init: function() {
document .addEventListener("click", function(event) {
this.doSomething(event. type); // omubxra
}, false);
}:

doSomething: function(type) {
console.log("Handling " + type + " for " + this.id);

}s

B stom ¢dparmeHnTe onpenensietcs 06bekT PageHandler, npeqHazHaueHHbIN AJ151 00CAyKUBAHUS B3a-
UMOIeHCcTBUU co cTpaHulled. Meton init () ycraHaB/auBaeT 006pabOTUMK, KOTOPBIA BBI3bIBAET METOJ
this.doSomething (). Ho stor kox Oyner pabotaTh He Tak, Kak IpearnoJaraercs.

BrisoB this.doSomething() npuBeneT K ownbOKe, MOTOMYy 4To this cceuiaetcs Ha 00beKT, Mpes-
CTaBJISIOLIME cOO0M 1esib COOBITHSI (B MaHHOM cayuae document), a He Ha 06beKT PageHandler. [lpu
BBITOJITHEHUU 3TOTr0 Kofa Bo30yxpaercs ownOKa, korna OyneT Bbi3BaH 00pabOTUHMK COOBITHS, MOTOMY 4TO
1eseBoH 00beKT document He uMeeT MeToga this. doSomething()

ATy npobJjeMy MOXHO pelluTh, sIBHO CBsi3aB 3HaueHHe this co cchlikoit Ha PageHandler ¢ nomo-
b0 MeTona bind () ¢QyHKIMH, KaK OKa3aHO HHUXKe:

let PageHandler = {

id: "123456",
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init: function() {
document .addEventListener("click", (function(event) {
this.doSomething(event. type); // omubru HeT
}).bind(this), false);
}’

doSomething: function(type) {
console.log("Handling " + type + " for " + this.id);

Tenepb Kox OyneT paboTaTh Kak 0XKMIAETCS, XOTS BBIIVIAAUT HEMHOTO CTpaHHO. Brei3piBasi bind (this),
Bbl (PaKTHUUECKH CO3[aeTe HOBYIO (PYyHKIHIO, B KOTOpPOH cchliKa this cBfi3aHa ¢ TeKylIUM 3HauYeHHEM
this, ykaseiBaouuM Ha PageHandler. YUToObl M36eXaTb CO3MaHUS AOMOJHUTENbHOW (DYHKIHH, 3TOT
KOJ, J1yyllle HUCIPaBUTb, IPUMEHHUB CTPEJOYHYI0 (DYHKLHIO.

CrpesioyHble PYHKIMM He UMEIOT NMPUBA3KH this, mosTomy 3HadeHHe this BHYTpPH cTpesouHON (DyHK-
LIUU OMpenessieTcsl TOJAbKO LelouKod objacTedl BUAMMOCTH. Ecau cTpesnouHass GyHKUHUS HAXOAWUTCS BHYT-
pHU HeCTpesJIOYHOH (PYHKLUMH, cchlika this B Hed OyneT MMeThb TO Ke 3HAueHHe, YTO U BO BMeLlalolled
(YHKUMH; B MPOTUBHOM cJjydae cchliika this Oyner He ompenesneHa. Hurke nemoHcTpupyeTcss OouH M3
BAPUAHTOB peasiM3alluM Ke/1aeMoro MoBeleHUsl ¢ NPUMeHeHHeM CTPeJIOUHOH (PYHKIMH:

let PageHandler = {
id: "123456",

init: function() {
document .addEventListener("click",
event => this.doSomething(event.type), false);

b,

doSomething: function(type) {
console.log("Handling " + type + " for " + this.id);

B sToM npuMepe 06paboTurK coOBbITHS, Bbi3biBalOWMU this.doSomething(), ABasercs cTpesouHON
¢ynkuueit. Ceblika this B HeM HMeeT TO Ke 3HaUeHHe, UTO U B MeTole init (), moaToMy naHHasi BepcHsi
NeUCTByeT TOYHO TakK »Ke, KaK Bepcus, ucnoJsbsywouas bind(this). Xora meron doSomething()
HUYero He BO3BPAlLlaeT, ero BbI30B fBJSETCS €IUHCTBEHHOH HHCTPYKLHUEH B Tese (DYHKLHUH, I03TOMY HeT
HeOoOXOAMMOCTH 3aKJ04aTh ero B (DUTypHble CKOOKH.

CrpesiouHble (DYHKIHH — 3TO «Pa3oBble» (DYHKLUHHU, TTO3TOMY OHU HE MOTYT OMPeNesiiTh HOBble THIIhI;
3TO OYEeBUAHO BbITEKAaeT U3 OTCYTCTBHUSA CBOWCTBA prototype, KOTOpPbBIM 00/1afalT OOblYHBle (PYHKLHH.
[lonbiTKa HCMONb30BaTh KJOYEBOE CJIOBO NEW CO CTPeJOYHOH (PYHKLUHEeH, KaK B CJEeAYIOLleM IMpUMepe,
BBI30BET OLLIUOKY:

var MyType = () => {},
object new MyType(); // ommbka - cCTperyiouHHe QYHKLUKN HEJIb3S BH3HBATH
// C XIOUEBHIM CJIOBOM 'new'

B stom npumepe Bbi30B new MyType () mnpuBeneT K owubke, MoToMy uto MyType — cTpesodyHasi
¢byHKuus, He uMeromasi Merona [ [Construct]]. 3HaHHe TOro, UTO CTpeJOUHble (YHKLUUU HE MOTYT
MCII0JIb30BATBCS C KJ/IOYEBBIM CJOBOM nNew, M03BoJseT ABMKKaM JavaScript onTHMH3HpOBaTb WX BBINOJ-
HEeHHe.
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Kpowme Toro, mocko/bKy 3HaueHue this ompenensiercss (pyHKUHeH, BMellalolled CTPeJOUHYI0 (DyHK-
LMI0, BHYTPH CTPEJOYHOH (DYHKUMH Hesb3s MU3MEHHUTb 3TO 3HaueHHe BbI30BOM call(), apply() wuau
bind().

CrtpenouHble (pyHKLHUHU U MACCHUBBDI

JIaKOHWYHBIA CUHTAKCHC CTPEJIOUHBIX (DYHKUMH AesaeT WX HAeaJbHbBIM MHCTPYMEHTOM /i 06paboTKH
MaccuBoB. Hampumep, korna TpebyeTcsi OTCOPTUPOBATb MAcCUB C NPUMeHEHUeM HeCTaHIAPTHOH (yHKLUHH
CpaBHEHHs, OOBIYHO MHULIETCS NPUMEPHO TAKOH KOZ:

var result = values.sort(function(a, b) {
return a - b;

})

JloBosibHO MHOTrO Koia AJisi mpocTol mpouenypsl. CpaBHHTE 3TO ¢ 6oJiee KPAaTKOH BepcHell Ha OCHOBE
CTPeJIOYHOH (PYHKLHHU:

var result = values.sort((a, b) => a - b);

Metonbl MacCUBOB, MPpUHUMaMOLIKe (HYHKIIMK 0OpaTHOrO BbI30BA, TaKHe Kak sort (), map() u reduce(),
MOTYT M0Jy4aTh NOMOJHUTEJbHbIE BBITOABI OT JIAKOHWUYHOTO CHHTAKCHCA CTPEJOUYHBIX (PYHKIHUH, C MOMO-
L1bI0 KOTOPOTO BHELLIHE CJIOXKHbIe IPOLEeAYPbl MOXKHO BBIPA3UThb B IIPOCTOM KOJE.

OTcytcTBMe NpUBA3KU arguments

HecmoTpsi Ha To 4TO cTpesiouHble (PyHKLHMHU HE UMEIOT COOCTBEHHOro 00bekTa arguments, OHU MOTYT
UCMO/b30BaTh 00bEKT arguments BMellaolled PyHKIHUU. DTOT 00bEKT OCTaHETCS JAOCTYMHBIM CTpeJoy-
HOH (pYHKLHMH, rae Obl OHA HU Bbl3blBajach notroM. Hamnpumep:

function createArrowFunctionReturningFirstArg() {
return () => arguments[O0];

var arrowFunction = createArrowFunctionReturningFirstArg(5);
console.log(arrowFunction()); // 5

CrpeJsiouHasi pyHKILHS, CO3aHHast BHYTPpU createArrowFunctionReturningFirstArg(), cchbl-
JaeTcss Ha 3jeMeHT arguments[0]. DTa CChIKAa XPaHUT MepPBBIH apryMeHT, MepelaHHbIH B BbI3OB
createArrowFunctionReturningFirstArg (). Ecau nosnHee BbI3BaTh 3Ty CTPENOUYHYIO (PYHKLHIO,
OHa BepHeT YMCJO D — 3HaueHWe MEePBOro apryMeHTa, NepelaHHOro B BbI30B createArrowFunction
ReturningFirstArg(). Xora crpesoyHas (QyHKUUS OoJsiblle He HAXOAUTCH B 00/1aCTH BUAHMOCTH
(yHKUHH, co3aaBulell ee, 00beKT arguments Bce ellle 0CTaeTcs AJS Hee NOCTYIHBIM.

UpeHTUdUKaLUa cTpenoUuHbiX (PYHKLUH

HecmoTpsi Ha oT/IMYAIOLIMACSA CUHTAKCHUC, CTPesoYHble (PYHKLUHUH OCTaloTCAd (PYHKUUSMHA U HAEHTU(U-
LUPYIOTCS KaK TakoBble. B3rissHUTEe Ha CleAyIOLIUH KOA:

var comparator = (a, b) => a - b;

console.log(typeof comparator); // "function"
console.log(comparator instanceof Function); // true
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Kak nokasbiBaet BbiBoA console.log (), o6a onepatopa, typeof u instanceof, BocnpuHUMaIOT
CTpeJIoUHble (PYHKLHMH KaK JI0Oble Apyrue (PyHKLHUH.

Kpowme Toro, Kak u J1o0ble Apyrue yHKUKH, CTPeJoUHble PYHKUHUU UMeIoT MeToasl call (), apply ()
U bind (), npaBna, Npu 3TOM OHH He 3aTparuBaT NpuBA3Ky this. Bor Heckosbko npumepos:

var sum = (numl, num2) => numl + num?2;

console.log(sum.call(null, 1, 2)); // 3
console.log(sum.apply(null, [1, 21)); // 3

var boundSum = sum.bind(null, 1, 2);

console.log(boundSum()); // 3

DyHKIMI sum() MOXKHO BbI3BaTh C UCMOJb30BaHHeM call () u apply () AJs mepenadyrd apryMeHTOB,
Kak Jobyto apyryto ¢dyHkuuio. Meton bind () cosnaer boundSum() ¢ AByMs CBSI3aHHBIMH apryMeHTaMu
1 u 2, nosToMy HUX He TpeOyeTcs NepeaBaTb HENOCPEACTBEHHO.

CrpesiouHble PYHKIMHU MOXKHO NPUMEHSIThb Be3Jie, Ile UCMONb3YIOTCS aHOHUMHbIE (DYHKIIUH-BblpaXKeH!s,
HarnpuMep B KadecTBe (PyHKLUMH oOpaTHoOro BbizoBa. CiefylolIMi pasjes OXBaThiBaeT ellle OfHO BaKHOe
HoBlIecTBO, NosiBuBLIeecss B ECMAScript 6, HO OHO HOCHT BHYTPEHHHUH XapaKTep W He HMeeT COOTBET-
CTBYIOILIEH CUHTAKCUYECKOHM KOHCTPYKLHH.

OnTtH MU3aLllUad XBOCTOBbIX Bbl3OBOB

CamblM MHTepecHbIM, noxanyid, uameHeHuem B ECMAScript 6, kocHyBmnMcs (DYyHKIHH, SIBIsiETCS
ONTHMH3AIMsI XBOCTOBBIX BBI3OBOB B Helpax MBHXKKa. Xeocmoswvim (tail) Ha3biBaeTCsl BbI3OB (PYHKIIHH,
SIBJSIOMIMNACS MOCAeHeH HHCTPYKIMEH B APyrod (yHKLUHH, KaK B CJELYIOLIEM MPUMEpE:

function doSomething() {
return doSomethingElse(); // XBOCTOBOM BH3OB

B nBuxkkax, coBmectuMbix ¢ ECMAScript 5, XBocTOBBIE BBI30BBl (PYHKLHEH 00pabaThIBAIOTCS TOYHO TaK
XKe, Kak JiloOble Ipyrue: CO3[aeTcsl HOBBIM KaJp CTeKa M MOMELIAeTCsl B CTeK BBI30BOB AJIS MPeACTABJEHHUS
BBI30Ba (PYHKIHUH. DTO O3HAYaAeT, UTO MPEAbIAYIIMHA Kaap MPOAOJKAET XPAHUTbCS B MaMATH, UTO MOXKET
NpeBPaTUTbCS B MPoOJeMy, KOTJa CTeK BbI30BOB pa3pacTaeTcs A0 CJAMIIKOM OOJBLIMX PasMepoB.

OT1nuumua xsoctoBbix BbizoBoB B ECMAScript 6

ECMAScript 6 npenycMaTprBaeT yMeHblleHHe pa3Mepa CTeKa BbI30BOB MIJisl ONpPeNeJeHHbIX XBOCTOBBIX
BbI30BOB B CTPOTOM pexkHMe (B HECTPOrOM PeXKHMe ONTHMH3allis XBOCTOBBIX BbI30BOB He BBITIOJIHSIETCS).
[Ipy Takoil onTUMH3alMKM BMECTO CO3[aHHs HOBOT'O KaJpa CTeKa JJs XBOCTOBOIO Bbl30Ba OYHILAETCS U
MOBTOPHO MCMOJb3YyeTCs TeKYLIMH KaAp CTeKa, eC/U BBIMNOJHAITCH CJAeNyIOlIUe YCJIOBUS:

e XBOCTOBOU BBI30B He OOpallaeTcsi K MepeMeHHbIM B TeKYIIeM Kalape cTeKa (TO eCTb BbI3blBaeMas
(QYyHKLHST He 00pa3yeT 3aMbIKaHHUS).

o DyHKUMS, NPOU3BOASALLAS XBOCTOBOH BbI30B, He MpelycMaTPUBaeT HUKAKHUX APYTUX Olepaluil nocmue
BO3BpaTa U3 XBOCTOBOTO BBI30BA.

L pGSYJ]bTaT XBOCTOBOI'O BbI30Ba BO3Bpalla€TCd KaK pe3yJ/bTaT BhI3bIBAIOIIEN q)y'HKL[I/II/I.

Hanpumep, cienyrowmuil (pparMeHT COOTBETCTBYET BCeM TPEM KPHUTEPHUAM M MOXKeT ObITb ONTHMHU3UPO-
BaH:
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"use strict";

function doSomething() {
// onTUMH3UPyeTCs
return doSomethingElse();

dTa (yHKLHUS TPOU3BOIUT XBOCTOBOH BbI30oB doSomethingElse (), cpa3y ke BO3BpalllaeT pe3y/bTaT
U He MUMeeT NepeMeHHBIX B JIOKAJbHOH 00/aCTH BUAMMOCTH, K KOTOPBIM MOrJa Obl 0OpaTHUTbCA (PYHKLIUS
doSomethingElse (). Ho cTouT BHeCTH OfHO MajieHbKOe H3MeHeHHe — He BepHYTb pe3y/bTaT, U ONTH-
MHU3alH{s BbIIOJHEHa He Oyner:

"use strict";

function doSomething() {
// He ONTUMH3UPYETCs — OTCYTCTBYeT oIlepaTop return
doSomethingElse();

Ecau ¢yHKUMS BBINOJHSET KaKHe-TO OMepaluy MocJ/e BO3BpaTa M3 XBOCTOBOI'O BbI30Ba, TAKOW BBI3OB
He ONTHUMH3UpYyeTCs:

"use strict";

function doSomething() {
// He ONTUMUIUPYETCs — IIOCJIE BHI30BA BHIIOJIHAESTCS ONepalusl CIIOXKEHUS
return 1 + doSomethingElse();

B stom npumMepe nepen BO3BpaTOM pe3ysbTaTa K pesynbTaTy Bei3oBa doSomethingElse () npubas-
JIIeTCS YUCJ0 1, M 3TOro N0CTaTOUHO, YTOOBl ONTHMHU3aLHUsl He Oblla BbINOJHEHA.

Jpyrasi THnu4Has NpUyMHA OTKJIOYEHUS] ONTUMU3ALUU 110 HEOCTOPOXKHOCTH — COXpaHeHHe pe3dyJbTaTa
BbI30Ba (DYHKLHMH B NepeMeHHOH C MOCJAeAYIOUIMM ee BO3BPaTOM, HalpHMep:

"use strict";

function doSomething() {
// He ONTUMM3UPYETCS — BH30OB BHIIOJIHSETCS He I1OCJIeOHUM
var result = doSomethingElse();
return result;

DTOT BBI30B HeJb351 ONTUMHU3UPOBATh, MOTOMY 4TO pe3ynbraT BbizoBa doSomethingElse() He Bo3Bpa-
111aeTCsl HeMeJIeHHO.

Tpynnee Bcero, noxanyi, usbexxatb 00pa3oBaHus 3aMblKaHUH. Tak Kak QpyHKLHS, oOpa3yolias 3aMbl-
KaHue, obpalaetcss K MepeMeHHbIM BO BHeEIIHeH 00/1acTH BHUIUMOCTH, ONTHMH3allls XBOCTOBOTO BbI30Ba
MOXKeT ObITh OTKJItoueHa. Hampumep:

"use strict";

function doSomething() {
var num = 1,
func = () => num;
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// He onTuMu3UpyeTCcsa - QYHKIMUS obpa3yeT 3aMblKaHue
return func();

B stom npumepe ¢yHkuus func() obpalraercs K JIOKaJbHOH MepeMeHHOH num U TeM caMblM 00pa-
3yeT 3aMblKaHHMe. XOTs pe3y/bTaT Bbi3oBa func() HeMelJeHHO BO3BpalllaeTcsl BMellawmolled (yHKLHeH,
ONTUMU3alUsl He BBINOJHSETCS M3-3a HAJUUUS CChIJIKM Ha MepeMeHHYo num.

Kak ucnonbsoBarb OMNTUMU3ALUIO XBOCTOBbIX Bbi3OBOB

OnTuMHU3alKisi XBOCTOBBIX BbI30BOB BBINOJIHSETCS B HeNpax [IBHXKKA, MO3TOMY HET CMbICJa AyMaTb
O Hell, eCJiM TOJBKO Bbl He IbITaeTeChb ONTUMHU3UPOBaTb (PyHKIHUI0. OCHOBHBIMM KaHAUIATaMHM Ha OITH-
MM3aLHUI0 XBOCTOBBIX BBI30BOB SIBJSIOTCS PEKYPCUBHBIE (PYHKLHH, MOTOMY YTO UMEHHO B 3TOM CJydae
ONTUMU3alUs faeT HaubosablIUH 3(dekT. PaccMOTpUM (QYHKLHMIO, BEIYUCSIOLLYIO (PaKTOPHUAJBbIL:

function factorial(n) {

if (n <= 1) {
return 1;

} else {
// He ONTUMHU3UPYETCsS - IIOCJI€ BEHI30BA BHIIOJIHSETCSI OIEepalus YMHOXEHUS
return n * factorial(n - 1);

OTa BepcUs (PYHKUHUM He MOXKeT ObITb ONTHMH3HMPOBaHa, MOTOMY 4YTO IOCJEe PEKYPCHBHOIO BBI30BA
factorial () TpeOyeTcsl BBIIOJHUTb YMHOXeHHe. Ecain n — o4eHb 00JiblIOE YUCJO, KOJUUECTBO KaJpOB
B CTeKe BBI30BOB MOXKeT YBEJWUYMUTBbCSA N0 TAKOH CTENEHH, YTO BBI30OBET €ro IeperoJHeHHUe.

Urobbl ONTHMH3ALMS CTajsa BO3MOXKHOH, HEOOXONMMO rapaHTHPOBATh OTCYTCTBHE ONEpallUU yMHOXKe-
HUS M0CJIe T0CJ/eHero Bel3oBa (PYHKUMH. [l 3TOro MOXKHO HCMOJB30BaTh MapaMeTp MO YMOJYaHUIO U
BBIHECTH OIEpalMI0 YMHOXKEHHs 3a Npefenbl HHCTpYKUMH return. TlonyuyuBiiascs (pyHKIUS IEPEHOCUT Bpe-
MeHHBIH pe3y/bTaT B Cjelyollylo uTepauuto. HoBasi Bepcusi 1eHCTBYeT TOUHO TaK »Ke, KaK Npeablaylias,
HO MOXeT ObITh onTHMH3UpoBaHa aBuxKkoM ECMAScript 6:

function factorial(n, p = 1) {

if (n <= 1) {
return 1 * p;
} else {
let result = n * p;

// onTuMHu3upyeTCcs
return factorial(n - 1, result);

B HoBo#l Bepcun factorial() mnosiBu/cS BTOPOH mapaMeTp p €O 3HaueHUeM N0 ymos4aHuio 1. OH
XPaHHUT pe3y/bTaT MpeAblAYLIero yMHOXEeHHs, YTOObI C €ro MOMOLIBI0 MOXKHO OblJIO BBIYMCJIUTD CJAEAYIOLIUH
pesynbTat 6e3 Apyroro BbidoBa GpyHKIMHU. Korna n 6osbuie 1, cHayana BhIMOJHSIETCS YMHOXKEHHE, a 3aTeM
pesysbTaT nepenaetrcs B Bbi3oB factorial() Bo BTOpoM aprymeHTe. Takasi peopraHusalusi 03BOJISIET
nBrkkKy ECMAScript 6 onTHMH3HPOBATh PEKYPCHUBHBIH BBI30B.
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Bcnomunaiite 06 OIITUMH3AallMKM XBOCTOBBLIX BbISOBOB BCAKUH pa3, Koraa 6yﬂeTe NHUcaTbh OYepeoHYIO
PEKYPCHBHYIO Q)YHKU,I/IIO, I[IOTOMY UYTO OHA IIOMOXKET BaM IIOJYYHTb 3HAUYUTEeJbHbIH [IPUPOCT MPOU3BOLHU-
TeJbHOCTH, 0COOEHHO KOTla MPUMEHAETCA K (IIZ)YHKHI/IHM, BBITNTOJTHAIOIIUM MaCCHBHbI€ BbIYHUCJIEHHUA.

BHUMAHUE
Ha MOMEHT HanmcaHus 3TUX CTPOK ONTMMM3aLMsi XBOCTOBbIX Bbi3oBoB B ECMAScript 6
noasepranack nepepaboTke. BnonHe BO3MOXHO, YTO AN 6onbLlue ACHOCTU BKITHOYEHME 3TON
onTumusaumm OyaeT peanu3oBaHO C MPUMEHEHMEM Kakoro-to 0cCobOoro CcuHTakcuca.
[Mpogorkatowmecs obeyxaeHnsa moryT BolnnTbes B nameHeHnsa B ECMAScript 8 (ECMAScript
2017).

B 3akniouyeHue

@DyHKUMK He TOIBEPIJIMCh CYIIeCTBEHHBIM H3MeHeHHsIM B creundukaund ECMAScript 6, HO B Hel
MOSIBUJIMCh OTMOJIHUTEJ/bHbIE U3MEHEHUSs, yrpollaouie padoTy ¢ GyHKLUHAMH.

3HaueHHUsl MMapaMeTpoB MO YMOJYAHHIO TO3BOJSAIOT yKas3aTh, KaKoe 3HaueHHe NOJKeH MOJYYUTb KOH-
KPETHBbIH apryMeHT, ecyid oH He Obl1 nepenad B Bbi3oB. Jlo ECMAScript 6 nist aToro Tpe6oBasioch mucaThb
NOTOJHUTE/bHBIH KOA BHYTPU (PYHKLHH, 4TOOBI NIPOBEPUTb Ha/NH4YHe apryMEHTOB 4 MPHUCBOUTb UM COOT-
BETCTBYIOLLME 3HAYEHUS MO yMOJYAHHIO.

OcTraTouHble MapaMeTpbl NAT BO3MOXKHOCTb ONpeNesUTh MAacCHB, KyAa JAOJKHBI MOMEIIAaTbCs BCe
oCTajibHble apryMeHThl. BO3MOXKHOCTb HCMO/b30BaTh HACTOSILUMHA MAacCHB M $IBHO yKas3aTb, Kakue Mapa-
MeTphl JOJIKHBI B HEr0 MOMellaThCsl, AeJaeT OCTAaTOYHble MapaMeTpbl HAMHOrO GoJjee THOKUM pelleHHeM,
yeM 00BEKT arguments.

OmnepaTop paciidpeHHsl AOMOJHSET MEXaHU3M OCTATOYHBIX MapaMeTPOB M MO3BOJSET Pas3ioKHUTh Mac-
CUB Ha OTHeJbHble mapaMeTpsl Nmpu BbidoBe QyHKUUH. JJo ECMAScript 6 umesoch TosbKO ABa crocoba
nepefaTb 3JeMeHTbl MAaCCHUBA B BUJe OTAEJbHBIX MapaMeTPOB: BPYUHYIO ONpeae/UB KaxKAblH MapameTp Uan
¢ nomoulbio apply (). C nomolibio omepatopa paciiMpeHHUs MOXKHO JIErKO MepeiaTb MAacCUB B J0OYI0
(yHKIUIO, He 3a00TACh 0 MpuBsA3Ke this B 3T0l PyHKUUH.

JlononHNUTeNbHOE CBOWCTBO name CO3/[aBajioch C LeJbl YIPOCTUTb HAEHTHU(PUKALMIO (PYHKUHH AJs
HYXI OT/lagKy U uHTeprpetauuu. Tak:ke B ECMAScript 6 opuunaibHO yTBepKIeHO MoBeneHne QyHKIHH
ypoBHS 6J10Ka, YTOOBI UCKJIOUNTD MOSIBJIEHHE CHHTAKCUUECKUX OLIMOOK B CTPOTOM pexKHMe.

B ECMAScript 6 moBemeHue (¢yHKUMK omnpenensercsa MetomoM [[Call]], korna ¢pyHKIHUS BbI3bI-
BaeTcsl Kak OOblYHO, U MeTonoM [[Construct]], Korga oHa BBI3bIBA€TCH C KJIOUEBBIM CJOBOM NEW.
MertacBoicTBO new. target no3BoJisieT oNnpeneJuTb BHYTPH (PYHKLHH, KaK OHa Oblja BbI3BaHA — C KJIIO-
4yeBbIM CJIOBOM NEew UJU 0e3 Hero.

Camoe 3HauuTesbHOEe HM3MeHeHHe B nonnepxkke (pyHkuuii B ECMAScript 6 — 310 mosiBieHue ctpe-
JOUHbIX (DyHKUMH. OCHOBHAS 1leJ1b CTPEJOUYHBIX (DYHKIUH — 3aMEHUTb aHOHUMHbIE (PYHKLHH-BbIPAXKEHHS.
CrpesiouHble (PyHKLHUH UMelOT GoJjlee JJAKOHWYHBIH CHHTAKCHC, JIeKCHUYeCKYIo NPUBS3KY this K He UMeIOT
o0bekTa arguments. Kpome Toro, ctpesounble pyHKLUHMH He MOTYT U3MEHATb NPUBA3KY this W motomy
He CIOCOOHBI BBICTYNATh B POJIK KOHCTPYKTOPOB.

OnTuMH3aKsi XBOCTOBBIX BEI30BOB T03BOJISIET H3MEHSTh BbI30BbI HEKOTOPBIX (PYHKIMMU C I1eJIbl0 YMeHb-
IIATh pa3Mep CTeKa BbI30BOB U 00BbEM HCIIOJNb3yeMOH NMaMATH, a TaKKe NPefoTBPAaTUTb MepernosHeHHe CTe-
Ka. dTa ONTUMU3aLUs MPUMEHsIeTCs NBUXKKOM aBTOMaTHYeCKH, KOTJa 3TO BO3MOXHO; OfHAKO Bbl MOXKeTe
pelIUThb NepenucaTb peKypcHBHble (PYHKLHH, YTOOBI MOJYYUTh NPEUMYIlecTBa 3TOH ONTHMHU3ALHUH.
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PacluMpeHHble BO3MOXKHOCTH 0ObEKTOB

B ECMAScript 6 Gosbliioe BHUMaHHe YAEJsSETCs YJAYUIIeHHI0 0OBEKTOB, U 3TO BIOJHE O0OBSCHHUMO,
MOTOMY YTO IpaKTHUecKH Jioboe 3HadeHHWe B JavaScript npencraBieHO 00bEKTOM TOrO WJIHM HHOTO TH-
na. KosnuecTBo 00beKTOB, UCMOJb3yeMbIX pa3paboTYMKaMU B rporpaMMax Ha JavaScript, yBesuunBaetcs
BMECTe CO CJIOKHOCTbIO TPHUJIOKEHHH. YUHUTBIBasi 60JIbIlIOe KOJNWYECTBO O0OBEKTOB B MporpaMmax, CTaHoO-
BUTCSl OUEBUHOU HEOOXONUMOCTb yBeJHUUYeHUs UX 3(P(HEeKTUBHOCTH.

ECMAScript 6 BHec/1a MHOTO pa3HBIX yCOBEPLIEHCTBOBAHUH B 0OBbEKTBl — OT MPOCTBIX CHHTAKCHYECKHUX
paclIMpeHUH N0 HOBBIX BO3MOXKHOCTEH yrpaBJjeHUs U B3aUMOAEHUCTBHUU ¢ HUMH, — U B JIAHHOH TIJaBe Mbl
noApoOHO PacCMOTPUM 3TH YCOBEPLIEHCTBOBAHHUS.

Kateropuu o6bekToB

B JavaScript ucnonb3yercsi pasHasi TEPMHHOJIOTHS [JIs1 ONMHUCAHUSI 0OBEKTOB, ONpelessieMblX CTaHIap-
TOM U N00aBJ/sieMbIX CPelaMH BBITIOJHEHHs, TAKUMHU Kak Opaysepbl. Crenuduxanuss ECMAScript 6 uetko
onpefessieT KaxKAylo KaTeropuio o6bekToB. [ToaToMy 3HaHMe HaHHOH TE€PMHUHOJOTHH COBEpIIEHHO HE0OXO-
IMMO, YTOObl OCBOMTDb SI3bIK B 1esioM. OmpesiesieHbl CAeayioiie KaTeropud 00beKTOB:

e OO6biuHbIe 00BbeKThI. O6/1a1aI0T BCEMU YepTaMH MOBeleHHS] 0ObEKTOB, KOTOPbIE MOANEPKHUBAIOTCS B
JavaScript.

e HeoObIuHBIE 00BEKTHI. O6JIaILaIOT yepTaMu MOBE€AEHHA, OTANYAOIIUMHA UX OT OOBIUHBIX OOBEKTOB.

e CranpaptHbie 00beKTBI. Onpenensemble crenudrkanveit ECMAScript 6, Takue Kak Array, Date
u T. 1. CtaHnapTHble 0OBEKTB MOT'YT ObITb OOBIYHBIMU U HEOOBIYHBIMHU.

e Bcrpoennbie 00bekThl. Onpenensiorcsi cpenod BuinosaHeHus JavaScript, B KOoTopo# nelicTByerT clie-
Hapuil. Bce craHpapTHble 00BEKTHl OIHOBPEMEHHO SIBJSIOTCS BCTPOEHHBIMH.

4 6yny mosnb3oBaTbCsl STHMHU TePMUHAMH Ha MPOTSKEHWH BCeH KHUTH MAJIs ONMHUCAHUS Pa3JHYHBIX 00b-
ekToB, Kotopble onpenenser ECMAScript 6.
PacmupeHue CUHTAKCHUCa NnuTepanos ob6beKTOB

JIutepaJsibl 00bEKTOB — OIMH U3 CaMbIX pPaclpoCTpaHeHHbIX 1AaOJ0HOB IporpaMMHUpoBaHus Ha JavaScript.
Ha stom cunrtakcuce ocHoBaH gopmat JSON, U oH Hcrnosib3yeTcst UyTh JIM He B KaxKJ0M (haijie ¢ KOIOM Ha
JavaScript B MnTepHere. IlonyasipHocTh nuTepasoB 00bEKTOB 00BSICHSAETCS JIAKOHUYHOCTBIO CHHTAKCHCA
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OMHCaHUS 0OBEKTOB, AJS CO3aHUS KOTOPbIX B HHBIX YCJAOBHUSX MOXKeT MOTpe60oBaThCs HAMKUCATh HECKOIbKO
cTpok kona. K cuactbio nsisa paspa6orurkoB, ECMAScript 6 nomosHH/Ia CHHTaKCHUC JUTEPANOB 00BEKTOB
HOBBIMHU U ellle 6oJsiee JJaKOHWYHBIMU PacCLIMPeHUSIMH.

CokpallueHHbIH CUHTAKCUC UHULUANU3ALUU CBOWUCTB

B ECMAScript 5 u B 60J1ee paHHHUX BEPCHSIX JIUTePasbl 00BEKTOB OBIIM MPOCTBIMU KOJJIEKLHUSIMU Map
MMsl/3HaueHue, BCJIEACTBHE Yero KO WHHMLHAIU3ALUKN CBOUCTB MOT nyOJsupoBathesi. Hampumep:

function createPerson(name, age) {

return {
name: name,
age: age

}s

dyukuus createPerson() co3naeT 00bEKT, UMeHa CBOMCTB KOTOPOTO COBMNAJAlOT ¢ UMeHaMH Ma-
pameTpoB (DyHKUHH. B pesysnbTare KOA CONEPXKHUT MOBTOPSIIOLIMECS WAEHTH(UKATOPB name U age, U3
KOTOPBIX OIMH TPHUHANJNEXHUT CBOUCTBY 00beKTa, a APYrOH OnpenessieT 3HAUeHHe [/ 3TOTO CBOHCTBA.
Kntou name B Bo3BpallaeMoM oObekTe TMOJyuyaeT 3HAUeHHe, XpaHsllleecs B MEPEMEHHOW name, a KJiod
age — B NepeMeHHOH age.

B ECMAScript 6 MoxxHO y6paTb Takue MOBTOPEHHUsI, KOTa UMeHa CBOMCTB COBMANAOT C UMEHAMH JIO-
KaJbHBIX TlepeMeHHBIX, TIPUMEHUB COKpAIleHHBIH CUHTAKCUC uruyuarudayuu ceoivcms. Korna ums cBoi-
CTBA COBMAJaeT C MMEHeM JIOKAJbHOH MepeMeHHOH, B 00bSIBJEHUN OOBEKTa MOXKHO OCTAaBUTb OLHO HMS
CBOHCTBa 6e3 NBOETOYMS W 3HAUYeHHUs IJs WHULMAMu3auMd. Hampuwmep, ¢yHkuuio createPerson()
MoxkHO mepenucath aasg ECMAScript 6, kak mokasaHo HHXe:

function createPerson(name, age) {
return {
name,
age

}s

Ecau cBoicTBO B /inTepaJsie 06beKTa OMUChIBAETCS TOJbKO UMeHeM, NBUXKOK JavaScript npoBeput npu-
CYTCTBHe NepeMEHHOH C TeM XKe MMeHeM B OKpyxKamwlleld o6sacTu BUAUMOCTH. M ecau Takas nepemeHHas
UMeeTcCs, ee 3HauyeHHe OyleT NPUCBOEHO OJHOMMEHHOMY CBOHCTBY JHTepaja oObekTa. B naHHOM npumepe
CBOWCTBO Name JuTepasa 00beKTa MOoJNyYUT 3HAUEHHe JO0KaJbHOH MepeMeHHOH name.

CokpallleHHBI CUHTAKCHC ONpeleseHHs] CBOMCTB JesaeT MHULHUANU3ALHUIO JHUTEPaJoB O0OBEKTOB elle
6oJiee JJAKOHWUYHOU M TMOMOraeT yMeHbLIHUTb BEPOSITHOCTb OMeYaTok B MMeHaXx. [IpucBauBaHHe cBOHCTBaM
3HaYeHUH ONHOMMEHHBIX JIOKaJbHBIX NepeMeHHbIX — BeCbMa paclpocTpaHeHHbIH npueM B JavaScript, mo-
3TOMY JaHHOE paclUHMpeHHe SIBJSETCS OUeHb IO0JIE3HBIM JOMOJHEHHEM.

CokpallueHHbIH CUHTAKCUC onpeaeneHUss MEeTOA0B

B ECMAScript 6 Tak»ke Obl1 yCOBepILEHCTBOBAH CHHTAKCHC OINpelesieHUs] METOIOB B JIUTepasax o0b-
ektoB. B ECMAScript 5 u mnpexliecTByOMUX BepcUsixX, 4TOOB N0OAaBUTb MeTON B OOBEKT, TpedyeTcs
yKasaTb ero UMs M 3aTeM MOJIHOe orpefesieHue (PYHKLHH, KaK [M0Ka3aHO HUXKe:

var person = {
name: "Nicholas",
sayName: function() {
console.log(this.name);
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B ECMAScript 6 no6aBnen 6o/ee KpaTKUi CHHTAKCUC, UCKJIOYAIOLIMH ABOETOUHE U KJIOUEBOEe CJIOBO
function. [losTomy npenpiaymuil nprMep MOXKHO Tepenucarh Tak:

var person = {
name: "Nicholas",
sayName () {
console.log(this.name);

ITOT CUHTAKCHUC, KOTOPBIH TaKxKe HA3bIBAOT COKPAULEHHbIM CUHMAKCUCOM onpedeseHus memodos,
co3aeT B 00bEKTe Person TOT »Ke CaMblil MeTOH, YTO U B NpeabiaylieM npumepe. CBOHCTBY sayName ()
MpHUCBaUBaeTCsl aHOHUMHAsi (PYHKILUSI-BbIpaXKE€HHE, U OHO MOJydaeT BCe Te K€ XapaKTEPUCTUKU, YTO U
¢yukuus sayName () B ECMAScript 5. EnuHcTBeHHOE OT/IMYHE COCTOUT B TOM, YTO METOMIbI, OOBSIBJIEH-
Hble C MOMOILbIO COKPAILEHHOTO CHHTAKCHCA, MOTYT MCIOJb30BaTh super (06CyxaaeTcs HUXKe B pas3jiesie

«[IpocToii mOCTYyN K MPOTOTHUIY C MOMOILBIO CCHIJIKH SUpPer»), TOTAa KaK MeTOIbl, 00bsBJIeHHbIE 0OBIYHBIM
CrIocOO0M, TaKOH BO3MOXKHOCTH HE HUMEIOT.

NMPUMEYAHUE

CBOWCTBO name MeTOda, CO34AHHONO C MOMOLLbIO COKpPALLLEHHOro CMHTaKcuca, nony4aer
CTPOKY C MMEHEM, YKa3aHHbIM nepep KpyribiMu ckobkamu. B gaHHOM npyMepe CBOMCTBO name
MeToda person.sayName () MNONAYYUT 3Ha4YeHne "sayName".

Bbiuucnsemble UMeHa CBOWUCTB

ECMAScript 5 u 6osee paHHHe BepCHM MOANEPKHUBAIU HUCIONb30BAHHE BBIUHCJSEMbIX HMEH CBOUCTB
9K3eMILJISIPOB 00BbEKTOB, €CJIM OHU YKa3blBa/JIUCh B KBaJPATHBIX CKOOKaX BMeCTO NPUMEHeHHs] TOYEUHOH Ho-
Tauuu. B KBafipaTHbIX CKOOKAx MMeHa CBOHCTB MOXKHO ONpefessiTh C MOMOLIbIO TlepeMEeHHbIX U JUTepaJioB
CTPOK, KOTOPble MOT'YT COlepPKaThb CUMBOJIbI, BbI3bIBAIOLIHME CHHTAKCUUECKYIO OLIMOKY TPH UX MPUCYTCTBUU
B WaeHTU(HKaTopax. Hanpuwmep:

var person = {},
lastName = "last name";

person["first name"] = "Nicholas";
person[lastName] = "Zakas";

console.log(person["first name"]); // "Nicholas"
console.log(person[lastName]); // "Zakas"

Tak kak nepemeHHoll lastName npucBoeHa cTpoka "last name", o6a cBOHCTBa B 3TOM INpHMepe
N0Jy4alT UMeHa, Colep:Kalliue NpobeJ, yTo AesaeT HeBO3MOXKHBIM OOpalleH’e K HUM C HUCI0Jb30BaHHEM
TO4YeuyHOH HoTauuu. KBagpaTHble CKOOKH, HAaPOTHUB, M03BOJISIOT UCIO/Nb30BATh JIOOBIE CUMBOJIBI B UMEHaX
CBOWCTB, [T0O3TOMY IIpUCBaMBaHue CBOUCTBY "first name" 3HayeHus "Nicholas" u cBoicTBy "last
name" 3HaueHus "Zakas" BbINOJHAETCH 0e3 OLIMOOK.

Kpome Toro, B nmutepanax o6beKTOB N0OMYCKAETCS HUCIONb30BaTh CTPOKHU B KayecTBe UMEH CBOHCTB:

var person = {
"first name": "Nicholas"

console.log(person["first name"]); // "Nicholas"
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ITOT MpHeM MOXKHO HCIOJIb30BaTh, KOTAa HMeHa CBOHCTB U3BECTHBI 3apaHee M MOTYT ObITh MpeacTaBJe-
Hbl B BHJIe CTPOKOBBIX jiuTepasoB. OfHAKO ecii UMs cBoHCTBA "first name" XpaHUTCS B TepeMeHHOH
(KaK B MpeAblAyLIeM TpUMepe) WJM AOJKHO BBIYHMC/STBHCS, Bbl He CMOXKETe OMNpelNesUTh ero B JIUTepase
o6bekta B ECMAScript 5.

B ECMAScript 6 BblYMC/IsieMble UMeHa CBOHCTB CTa/JM YacTbl CHHTAKCHCA JINTEPAJIOB OOBEKTOB H
MCIIOJIB3YIOT Ty 2Ke (DOPMYy 3aMUCH C KBAJPATHBIMM CKOOKAaMH, KOTOpasi MpUMeHsieTcs /sl oOpalleHus: K
CBOHCTBAM 3K3eMILISIPOB 0ObEKTOB IO BBIYMCJAsSeMBbIM UMeHaM. Hampumep:

let lastName = "last name";

let person = {
"first name": "Nicholas",
[lastName]: "Zakas"

console.log(person["first name"]); // "Nicholas"
console.log(person[lastName]) ; // "Zakas"

KBaILpaTHbIe CKOOKHU BHYTPU JIUTEpaJa oObeKTa MMoACKAa3bIBAKOT, YTO HMA CBOMCTBA BBIUMCJSETCS U
HUHTEPIPETHUPYETCA KaK CTpOKa. 310 O3HAa4aeT, YTO B KBaJpaTHBIX CKOOKaX MOXKHO HCII0JIb30BaTh Jaxe
BbIpaxK€HHs, KaK B CJAeAYIoLIeM [IpUuMepe:

var suffix " name";

var person {
["first" + suffix]: "Nicholas",
["last" + suffix]: "Zakas"

console.log(person["first name"]); // "Nicholas"
console.log(person["last name"]); // "Zakas"

NmMeHa 3TUX CBOHCTB BBIUUCJAKOTCH KakKk "first name”™ u "last name", U 3TH CTPOKH MOXKHO
UCIOJIb30BaTh AJ5 oOpallleHHs K CBOWCTBaM Mo3[Hee. JI0Oble BbIpaKeHUSs, NONMYCTHMble B KBaJPaTHBIX
cKoOKax mpu oOpalleHHH K CBOMCTBAM 3K3eMILISPOB OOBEKTOB, AOMYCTUMBI TakK»Ke BHYTPH JHUTEPAJOB
00bEKTOB.

HoBblie MeTopbl

Paspatorturiku ECMAScript, nauunas ¢ ECMAScript 5, cTpemunuch nzbexarb N00aBJe€HHUS] HOBBIX
rn00anbHbIX (PYHKUMH U MeTol0B B Object.prototype. BmecTo aToro, Korna Tpe6oBasoch 1060aBUTh B
CTaHAapPT HOBbIE METO/bl, OHU N00ABJSAIN UX B COOTBETCTBYIOLIHME CYyIlleCTBYIOIIMe 00bEKTE. B pesysbrare
rino6anpHell 06beKT Object mnosydasn HOBble METOAbl, TOJIbKO KOrJa OHM ObIJIM HEYMEeCTHBl B APYTHX
o6bekTax. ECMAScript 6 BBesia B rio6a/bHblll 06beKT Object 1Ba HOBBIX METONA, KOTOpPblE YIPOLIAOT
pelleHHe HEKOTOPBIX 3ajau.

Metop Object.is()

Korna B JavaScript TpebyeTcsi CpaBHUTb [Ba 3HaU€HHsi, 0OBIYHO HUCIOJb3YIOT OMEPATOP paBeHCTBa (==
MW MIEeHTUYHOCTH (===). MHorue pa3pabOoTUYMKH TMPeNNOUYUTAIOT MOCJAeTHUH, 4TOObl HCKJIIOYUTb IMpPH-
BelleHHe THIOB INPU cpaBHeHHWH. Ho naxe omepatop HWAEHTHYHOCTH He BCerja 1aeT TOYHBIH pe3y/bTart.
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Hanpuwmep, 3nauenusi +0 u -0 omepaTtop === cuurtaeT UAEHTUYHBIMH, XOTs NBHKOK JavaScript mpencras-
JsieT ux no-pasHomy. Kpome toro, BeipaxkeHHe NaN === NaN BepHeT false, ¥ 10 3TOH NPUUHHE /5
MpaBUJIbHOM MPOBEPKH 3HaueHHs1 NaN TpebyeTcsl HCMOJb30BaTh MeTol 1isNaN ()

Crneundukanus ECMAScript 6 no6aBuna meton Object.is (), uToObl KOMIEHCHPOBATb HETOUHOCTh
orepatopa UIEHTHUHOCTH B IPYTHX Caydasx. DTOT MeTON MPUHUMAeT 1Ba apryMeHTa U BO3BpalllaeT true,
€CJIM 3HAUeHMUs1 SKBUBAJIEHTHBI. J[Ba 3HAUEHHUSI CYHUTAIOTCS KBUBAJEHTHBIMH, €CJHU OHU UMEIOT OJMH H TOT
»Ke THUI U OIHY U TY Ke BeJuuuHy. Hampumep:

console.log(+0 == -0); // true
console.log(+0 === -0); // true
console.log(Object.is(+0, -0)); // false
console.log(NaN == NaN); // false
console.log(NaN === NaN); // false

console.log(Object.is(NaN, NaN)); // true

console.log(5 == 5); // true
console.log(5 == "5"); // true
console.log(5 === 5); // true
console.log(5 === "5"); // false
console.log(Object.is(5, 5)); // true
console.log(Object.is (5, "5")); // false
Bo mHorux cayuasix Object.is () melcTByeT B TOYHOCTH Kak onepaTop ===. EJUHCTBEHHOE OTJIH-

une: 3HaueHuss +0 u -0 oH cuMTaeT pasHbIMH, a 1Ba 3HaueHUs NaN — oxnHakoBbIMU. Ho mosiBsieHue 3TOTO
MeTo/la He 03HauaeT, YTO ONepaTOpbl PaBEHCTBA CTa/JM He HYXHbl. Mcmosab3ylte meton Object.is()
BMECTO == UJIM ===, TOJIbKO €CJIi KOPPEKTHOCTb PabOThI Ballero Koja 3aBUCHUT OT 3THX OCOOBIX CJyYaes.

MeTtop Object.assign()

[Ipumecu (mixins) — OAMH M3 CaMbIX MOMYJSPHBIX IA6JOHOB KOMIIOHOBKH 00bekToB B JavaScript. B
NPUMeCH OIMH 0OBEKT MoJjyyaeT CBOMCTBA U MeTOAbI Apyroro oobekra. MHorue 6ubnnotreky Ha JavaScript
BKJIIOYAIOT MeTOJ mixin, HalOMUHAIOWMK CJeNYIOLHN:

function mixin(receiver, supplier) {
Object.keys(supplier) .forEach(function(key) {
receiver[key] = supplier[key];

}):

return receiver;

®yHkuus mixin() BblmosHseT 06X0n COOCTBEHHBIX CBOHCTB 00beKTa supplier U KomupyeT HUX
B 00beKT receiver (NP 3TOM BBINOJHSETCS TOBEPXHOCTHOE KOTNHMPOBaHME, KOTJA KOMHUPYKOTCS TOJb-
KO CCBIIKH, €CJIM 3HaueHWeM CBOUCTBA SIBJISETCS CChIKA Ha 00BEKT). DTO MO3BOJISET MPUAATH 0OBEKTY
receiver HoBble CBOWCTBa 0e3 Hac/el0BaHHS, KaK B CJAEAYIOLIEM NpPHUMepe:

function EventTarget() { /*...*/ }

EventTarget.prototype = {
constructor: EventTarget,
emit: function() { /*...*/ },
on: function() { /*...*/ }

}s
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var myObject = {};
mixin(myObject, EventTarget.prototype);

myObject.emit ("somethingChanged") ;

3nech myObject mosydaeT 4epThl MOBeleHHs OT oObeKTa EventTarget.prototype, nawiiue
€My BO3MOXKHOCTb MyOJHKOBAaTh COOBITUS U MOAMUCBIBATLCS HA HUX, UCIOJNb3ysl MeTOAbl emit () u on ()
COOTBETCTBEHHO.

[la6son «[Ipumecb» mpuobpesn HacToabKO Gosbliyio momysaspHocTb, yTo B ECMAScript 6 6bl1 no-
6aB/ieH MeTon Object.assign(), KOTOpbIH NEHCTBYeT TOYHO TaK e, MPUHHUMAas OObEKT-NPUEMHHUK U
TPOM3BOJIbHOE KOJHUECTBO OOBEKTOB-TIOCTABILMKOB M 3aTeM BO3Bpallas oObekT-nprueMHUK. CMeHa MMeHH
cmixin() Ha assign() oTpaxaeT paKTHUUECKH BBHINONHAEMYIO onepaurio. Tak Kak QyHKIUsA mixin ()
MCII0JIb3YeT OMepaTop MpUCBaUBaHUs (=), OHa He MOXKET KOMHMPOBATh METOMBI JOCTYyNa K CBOHCTBAM B IPH-
HUMaWLKH 00beKT. IMeHHO 3TO 006CTOATENBCTBO MOBJUSAIO0 HA BbIOOp MMeHH Object.assign().

NMPUMEYAHUE
[Moxoxne MeToabl C TOM e (PYHKLMOHaNbHOCTbIO B pa3HbiX bubnmoTekax MoryT UMeTb apyrue
MMeHa; NonynsapHbIMX anbTepHaTUBaMMN ABMNSKOTCA MeToAbl extend () M mix (). Becnen 3a
MeToaoM Object.assign() Bckope B ECMAScript 6 6bin gobaBneH wmetoa
Object.mixin (). OCHOBHOE OTNMYME MEXAY HUMW 3akn4aeTca B TOM, 4TO
Object.mixin () KONUPYET TakKe METOAbI 4OCTYNa K CBOMCTBaAM, HO MOTOM 3TOT MeToz, 6bin
yaaneH us-3a npobnem, BO3HMKaKLWMX NPU UCNOMb30BaHUN super (OBCy)XgaeTcs HUXE B
pasgene «[MpocTor 4OCTyn K NPOTOTMY C MOMOLLBIO CChISIKM SUper).

Meton Object.assign() MoXHO 6e3 orpaHMyeHHUHl HCIOJAb30BaThb B3aMeH (PYHKUMH mixin()
Hanpuwmep:

function EventTarget() { /*...*/ }

EventTarget.prototype = {
constructor: EventTarget,
emit: function() { /*...*/ },
on: function() { /*...*/ }

var myObject = {}
Object.assign(myObject, EventTarget.prototype);

myObject.emit ("somethingChanged");

Merton Object.assign() npuHUMaeT NPOU3BOJNbHOE KOJHUUECTBO 0ObEKTOB-MOCTABLIMKOB U NPUCBa-
UBaeT 00BbEKTY-NPUEMHHUKY HMX CBOHCTBA B TOM IOpPSiiKE, B KAKOM OOBEKTHI-IOCTABLIMKU Te€pPEeUrCJ/IeHbl B
BBI30BE METOAA. DTO 03HAYAET, UTO CBOHCTBO BTOPOTO MOCTABIIHWKA MOXKET 3aTepeTh B 0ObeKTe-IpUEMHUKE
CBOHCTBO MepBOro NOCTABIIMKA, KaK B C/edYIOLIeM IpUMepe:

var receiver = {};

Object.assign(receiver,
{
type: "jS",
name: "file.js"

by
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type: "css"
}
);
console.log(receiver.type); // "css"
console.log(receiver.name) ; // "file.js"

CBoiiCTBO receiver.type TMONy4Yuso 3HaueHHe "CsSs", TMOTOMY UTO CBOHCTBO BTOPOTO 0O0BEKTa-
MOCTABIIMKA 3aTepJIo paHee CKOMHMPOBAHHOE 3HAYEeHHE U3 MepPBOro oObeKTa-MoCTaBLIMKA.

Meton Object.assign() He sBisercsi cyulecTBeHHbIM paciinpeHneMm ECMAScript 6, HO ¢op-
MaJIi3yeT PaclpoCTPaHEHHYI (DYHKIIMOHAJIbHOCTb, KOTOPYI0 MOXKHO HAaHUTH BO MHOIMX OHOJHOTEKaxX Ha
JavaScript.

a o )
PABOTA CO CBOUCTBAMMU, UMEIOINUMHU METO/IbI JOCTYIIA

WwmeiiTe B Buy, 9TO MeTOJl Object.assign () He co3laeT B O0OBEKTE-NPUEMHUKE METOMABI JOCTYyIa K
CBOIicTBaM, MMeroIuecs B 00bekTe-nocTaBiiuke. KomupoBaHue BBIMONHSETCS C MOMOUIBIO OIepaTopa

MIPUCBAMBAaHMSI, TIO3TOMY CBOMCTBA C METOJIaMHU JOCTYIa 00BEKTA-TIOCTABIIMKA ITPEBPAIIAIOTCS B OOBIYHBIC
CBOMCTBa-JaHHBbIE 00BbEKTa-TIpueMHKKa. Hanmpumep:

var receiver = {},
supplier = {
get name () {
return "file.js"

bi
Object.assign(receiver, supplier);
var descriptor = Object.getOwnPropertyDescriptor (receiver, "name");

console.log(descriptor.value) ; // "file.js"
console.log(descriptor.get); // undefined

B srom npumepe 00beKT supplier UMEET CBOMCTBO C UMEHEM name ¢ MeToJIoM jaocTyrma. [locne BbI3oBa
Merona Object.assign () OO0BEKT receiver MNOJYYUT OOBIYHOE CBOMCTBO name CO 3HAYECHUEM
"file.js", moTOMy 4YTO B BbI30Be Object.assign () oOpameHue Kk supplier.name BepHET

\>flle.jS . y

Ayb6nukatbl CBOWCTB B iIUTepasiax 0ObEKTOB

B crtporom pexxume B ECMAScript 5 BbinoJsiHsieTcss IpoBepKa HaJHUUsi NyOJHKAaTOB CBOHCTB B JIMTe-
panax o6beKTOB M BO30OyxKJAeHHe OLIMOKH, ecau AyOaHKaThl UMetoTcs. Hanpumep, ciaenyromuil gpparMmeHt
BbI3bIBAJI OLLIHUOKY:

"use strict";

var person = {
name: "Nicholas",
name: "Greg" // cuHTakcuueckasi omubrxa B CTporom pexume ES5

}s
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[Ipu nombITKe BHIMOJHHTBL ero B cTporoM pexxume B ECMAScript 5 mpucyTcTBHe BTOPOro CBOHCTBa
name Bbi30BeT cHHTaKcuueckyio omu6ky. Ho B ECMAScript 6 npoBepka ny6/uKaToB CBOHCTB Oblia
yopaHa. Terepp HM B OLHOM M3 PeXHMOB NpoBepKa AyOJHUKATOB CBOHCTB He BbINOJNHSeTCS. BMmecTo 3TOro0
(pakTHUECKHM 3HAUeHHeM CBOHMCTBA CTAHOBUTCS IMOCJeHee YKa3aHHOe 3HaueHHe, Kak [0Ka3aHO HMXKe

"use strict";

var person = {

name: "Nicholas",

name: "Greg" // HeT omubru B CTporom pexume ES6
bi
console.log(person.name); // "Greg"

B sToM mpuMepe CBOHCTBO person.name MOJY4YUT 3HaueHHe "Greg", MOTOMY YTO OHO ObLIO MPU-
CBOEHO IOCJIEIHHM.

Mopsanok nepeunucneHUs COOCTBEHHbIX CBOUCTB

ECMAScript 5 He ompepe/isieT MOPSIOK MepeurcTeHNUss CBOUCTB 0ObeKTa, XOTS CO3[aTeNH IBHKKOB
JavaScript nepeuncasitor ux B onpenesenHom nopsinke. Onnako ECMAScript 6 ctporo onpenesnuia mo-
pSIOK, B KOTOPOM JOJIKHBI BO3BpAllaTbCsi COOCTBEHHbIE CBOHCTBA MPH TEPEUHCEHHH. DTO TMOBJUIIO
Ha pes3ysbTaT, BO3BpallaeMbli MeTtonamMu Object.getOwnPropertyNames() u Reflect.ownKeys
(omuceiBaloTCS B riaBe 12), a Takxke Ha Mopsiiok o6paboTKH CBOHCTB B MeTone Object.assign().

B o6ueM ciyuyae coOCTBeHHble CBOHCTBA MEPEUYUC/IAIOTCS B CJAEAYIOLLEM MOpSAKe:

1. Bce uncsoBble KJI0UX B MOPSAKE BO3PACTAHHUS.
2. Bce cTpoKoBBIe KJI0YM B Mopsiike 100aBJeHHUS B 0OBEKT

3. Bce cumBosMueckue Ki04M (paccMaTpUBAaIOTCS B riaBe 6) B mopsiike N00aB/eHHs B OOBEKT

Hanpuwmep:

var obj = {
a: 1,
0: 1,
c: 1,
2: 1,
b: 1,
1: 1

}:

obj.d = 1;

console.log(Object.getOwnPropertyNames (obj).join("")); // "0l2acbd"

BrizoB Object.getOwnPropertyNames () BepHys cBoiicTBa o6bekTa obj B mopsigke: 0, 1, 2, a,
c, b, d. O6paTuTe BHUMaHHe, YTO YHCJOBbIE KJIOYH TPYNNUPYIOTCS BMECTe W COPTHPYIOTCS, HECMOTPS
Ha TO UTO B JiUTepaJse 0ObeKTa OHU PacrojiaraloTCs B MHOM MOPSiKe. 3a YUCJOBBIMH KJHOUAMHU CJAEAYIOT
CTPOKOBbIE KJIIOUM B TOPsiiKe UX N00aBjaeHUs B 00beKT obj. Kimoun, o6bsiBieHHBIE B JUTepase 00beKTa,
TIePEUUCISIIOTCS TIePBBIMH, 32 HUMM CJEAYIOT AMHAMHUeCKHe KJIoUH, noOaBjieHHble MOo3qHee (B NaHHOM
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cayyae d).

NMPUMEYAHUE
Unkn for-in nO-NpeXHeMy He rapaHTUpyeT KaKOW-TO OnpefeneHHbIn  nopsaok
nepeyYncrneHns CBOMCTB, MOTOMY YTO OH MO-pa3HOMY peanu3oBaH B pasHbIX ABMKKaX
JavaScript. MeToabl Object.keys () M JSON.stringify () NepevyncnsitoT CBOUCTBa B TOM
Xe (HeonpegeneHHoOM) nopsigke, YTo U UMKn for—-in.

CranpapTrsanusi nopsifka MepeyucieHusi CBOHCTB Ka)KeTcsi He 0COOEHHO 3aMeTHbIM HM3MeHeHHeM B
pa6ote JavaScript, Tem He MeHee HepeqKO MOXKHO BCTPETHUTb INPOTPAMMBI, IOJATAIOLIMeCcs Ha BIIOJHE
ompeneseHHbH nopsinok. OmnpenenuB nopsinok nepeuucaenus, ECMAScript 6 rapantupyer, 4To Kox Ha
JavaScript, 3aBucsLMi 0T MopsiaKka MepedyrcaeHUs] CBOUCTB, OymeT paboTaTh MPaBUJIBHO B JIIOOOM OKpY-
KEHHH.

PacmupeHuﬂ B MpoToTUnax

[Tpototunsl — ocHoBa HacaenoBanus B JavaScript, n cneuucpukauns ECMAScript 6 npomomxkuna
BHOCHTb YCOBEpIIEHCTBOBAaHHS B MPOTOTUIBI. PaHHue Bepcuu JavaScript cTporo orpaHuuMBa/ MU KpPyT J0-
MyCTUMBIX onepauuil ¢ nporotunamu. OgHaKo MO Mepe PasBUTHS S3blKa W OCBOEHHS NPOTrpaMMHCTaMU
ocobeHHOCTell paboThl C MPOTOTUIAMH CTaJO0 OYEBHUAHO, UTO paspaboTuukaMm TpebyeTcsi OoJiee MOJHBIHA
KOHTPOJIb HaJl MPOTOTHIAMU M MPOCTBIE CpelcTBa HJjs paboThl ¢ HUMH. B pesysnbrate B ECMAScript 6
MOSIBUJIOCh HECKOJIbKO YCOBEPIIEHCTBOBAHHUH MPOTOTHUIIOB.

CMeHa nporoTvna obbekTa

OO6bIYHO OOBEKT MoJiyyaeT MPOTOTHI B MOMEHT CO3[aHMs MOCPEACTBOM KOHCTPYKTOpPA HJHU MeTona
Object.create(). Unes, cocrosuias B TOM, UTO MPOTOTHI 0OBEKTA OCTAETCS HEM3MEHHBIM IOCJEe CO-
3IaHHS SK3eMILIsipa, OblJa OMHUM K3 OCHOBOIMOJIATALIMX NOMYLIEHHH B MPOrpaMMHUpPOBaHUM Ha JavaScript
BrsioTb 10 ECMAScript 5. Crneuudukauus ECMAScript 5 no6asusna meton Object.getPrototype
Of () msisg mosiydeHHs MPOTOTHIA JIOOOTO 3aJaHHOT0 00BEKTa, HO B Hel Bce ellle OTCYTCTBOBaJ CTaHAapT-
HBIH croco6 CMeHBI TPOTOTUIA 00bEKTA TOCJEe CO3/aHUs IK3EMILISPa.

Crneundukanus ECMAScript 6 usmenusna s3to ponyiieHue, no6aBuB mMeton Object.setPrototype
Of (), Mo3BOJISIIOUIMH 3aMeHsITb MPOTOTHUN 3alaHHOro oobekta. Meton Object.setPrototypeOf ()
MPUHUMAET JIBa apryMeHTa: 0ObeKT, MPOTOTHUIT KOTOPOro TpebyeTcss CMEHHUTb, U 0ObEKT, KOTOPBIH N0JI2KeH
CTaTh MPOTOTHUIIOM 00BbEKTa B MepBOM aprymeHTe. Hampumep:

let person = {
getGreeting () {
return "Hello";

}s
let dog = {

getGreeting () {
return "Woof";

bi
// mpoToTum - person

let friend = Object.create(person);
console.log(friend.getGreeting()); // "Hello"
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console.log(Object.getPrototypeOf(friend) === person); // true

// cMeHuUTBH npoToTumn Ha dog

Object.setPrototypeOf (friend, dog);
console.log(friend.getGreeting()); // "Woof"
console.log(Object.getPrototypeOf(friend) === dog); // true

B aToM ¢parmeHTe onpenensiioTcs ABa NPOCTHIX 00beKTa: person U dog. O6a 00beKTa UMEIT MeTO[
getGreeting (), Bo3Bpawmawllui ctpoky. O6bekT friend nepBoHaya bHO HacJaefyeT 0OBEKT person,
COOTBETCTBEHHO ero Meton getGreeting() BeiBoaUT "Hello". [locse cMeHBl MpoTOTHNA Ha OOBEKT
dog BbI30B person.getGreeting () BbiBes "Woof'", noToMy uTO nmepBoHaYaJbHasi CBSI3b ¢ 0OBEKTOM
person Oblja pa3opBaHa.

dakTHUecKas CCbllKa Ha MPOTOTHUIl 00beKTa XPaHHUTCS BO BHYyTpeHHeM cBoicTBe [ [Prototype]l.
Meton Object.getPrototypeOf () BosBpallaer 3HaueHHe cBoicTBa [ [Prototypel] u meton Ob-
ject.setPrototypeOf () uU3MeHsieT 3HayeHHe cBoicTBa [ [Prototype]]. OgHako 3T ABa MeToma —
He eIMHCTBEHHBbIH crnocob nocTyna K 3HadeHuto [ [Prototypel]].

MpocTol gocTyn K NPOTOTUNY C NOMOLLbIO CCbIZIKU Super

Kak oTmeuasoch BbIllle, TPOTOTHUIIBI MTPalOT O4YeHb BaxkHYI posb B JavaScript, B ECMAScript
6 Obla mpopesnaHa OoJbliasi padoTa ¢ LeJblo elle OoJiblie YNPOCTUTb MX HCHoJb3oBaHMe. Elle onHo
yCOBepIIeHCTBOBAHKE 3aKJ/I0UaeTcss B J00aBJEHUHU CCBIJIKU Super, yIpollaoled A0CTyN K BO3MOXKHOCTAM
npotoTtuna oobekra. Hanprumep, 4ToObl NepeonpenesnTb MeTOL dK3eMIspa 06beKTa U 00ecrneyuTb B HeM
BBI30B OJHOMMeHHOro Metona npotoTtuna, B ECMAScript 5 TpeGyercsi BHINONHUTD CJIeAYIOLIME OMepalny:

let person = {
getGreeting() {
return "Hello";

}s

let dog = {
getGreeting() {
return "Woof";

}s

let friend = {
getGreeting () {
return Object.getPrototypeOf(this).getGreeting.call(this) + ", hil!";

}s

// CMEeHUTBH IPOTOTUII Ha pPerson

Object.setPrototypeOf(friend, person);
console.log(friend.getGreeting()); // "Hello, hil!"
console.log(Object.getPrototypeOf (friend) === person); // true

// cumeHuUTH nporoTun Ha dog

Object.setPrototypeOf(friend, dog);

console.log(friend.getGreeting()); // "Woof, hil!"
console.log(Object.getPrototypeOf (friend) === dog); // true
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B sTom mnpumepe meton getGreeting() o6bekTa friend Bbi3biBaeT OfHOMMEHHBIH METOA MPOTO-
tuna. Meton Object.getPrototypeOf () rapaHTHpyeT BbI30B MeTOAA NMPOTOTHIMA, a 3aTeM B BbIBOJ
no6apnsieTcs AonoJHMATesnbHas cTpoka. Jlo6aBka .call (this) rapanTupyer, uto ccblika this BHyTpH
MeTofa NpoToTuna OyneT UMeTb MPaBUJIbHOE 3HAYEHHE.

Heob6xonumocTb MOMHUTB O IpUMeHeHUH MeToa Object.getPrototypeOf () u nob6aBnaeHuu .cal
1(this) K BBI30BY MeTOJa MPOTOTHIA HEMHOTO YCJOXHseT neso, nostomy B ECMAScript 6 6blna BBe-
JleHa cChblKa super. Beipaxkasch MpPOCTHIM SI3BIKOM, SUper — 3TO yKasaTesb Ha TeKYIIHWH MPOTOTHMN
00beKTa, (hakTHUeCcKH 3TO 3HaueHHe Object.getPrototypeOf (this). 3Has 3T0, MOXHO YNPOCTHUTh
peaausanuoo mMetona getGreeting():

let friend = {
getGreeting() {
// B HOpefHOyleM IOPUMEepe Ty XK€ OIEepPAaliyi0 BHIIOJIHAJIA UHCTPYKIIUS :
// Object.getPrototypeOf(this).getGreeting.call(this)
return super.getGreeting() + ", hil!";

}s

BrizoB super.getGreeting() B JaHHOM KOHTEKCTe JeHCTBYeT B TOUYHOCTH Kak Object.get
PrototypeOf (this) .getGreeting.call(this). AHaJOrHYHO C MOMOIBIO CCHIIKH SUPEr MOXKHO
BBI3BAaTb JI000W MeTO[ MPOTOTHIA 0OBbEKTa NPH YCJAOBHH, UTO BBI30B MPOM3BOAUTCA B MeTOAe, 0ObsBJEH-
HOM C MPHMEeHEHHEeM COKpalleHHOro chHTakcuca. [lonbiTka uCno/b30BaTh super B MeTofe, 00bsABJIEHHOM
C TOMOUIbI0 TPAAUIMOHHOTO CUHTAKCHUCA, BbI30BET CHHTAKCUUYECKYI0 OIIMOKY, KaK M0Ka3aHO B CJeyHolIeM
npumepe:

let friend = {
getGreeting: function() {
// cuHTakcuueckas omubka
return super.getGreeting() + ", hil!";

}s

B 3ToM npuMepe ucrnonb3yeTcss HMEHOBaHHOE CBOMCTBO C (DyHKIIMEH, U BbI30B super.getGreeting()
BbI3bIBAET CHHTAKCHUYECKYI0 OLIMOKY, MOTOMY YTO HCIIOJb30BAHHE CCHIIKM SUpPEr HeNONyCTUMO B 3TOM
KOHTEKCTe.

Ccblka super MoxeT O4YeHb MPUTOAMTBLCS, KOrJa MMeeTcsl HeCKOJbKO YPOBHEeH HacJ/eloBaHHUS, IO-
TOMYy 4TO B 3TOM cJayudae Object.getPrototypeOf () naeT BepHBEIH pe3y/abTaT He BO BCeX CJydasiX.
Hanpuwmep:

let person = {
getGreeting () {
return "Hello";

}s

// mpoToTum - person
let friend = {
getGreeting () {
return Object.getPrototypeOf(this).getGreeting.call(this) + ", hil";

}:
Object.setPrototypeOf(friend, person);
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// mpororun - friend
let relative = Object.create(friend);

console.log(person.getGreeting()); // "Hello"
console.log(friend.getGreeting()); // "Hello, hil!"
console.log(relative.getGreeting()); // omubka!

Korna Bbi3biBaeTcs Meton relative.getGreeting(), obpalleHue Kk Object.getPrototypeOf ()
NpUBOAUT K owinOKe. [IpuunHa B ToM, uTo this cchlnaercs Ha relative, a nporotunoMm relative
aBJasiercss 00bekT friend. Korpa nmpoucxonut BbizoB friend.getGreeting().call() co cchlIKOH
Ha relative B this, npolecc 3aUKUKANBAETCS U PEKYPCHUBHBIH BbI30B MPOJOJIKAETCS A0 TEX MOp, MOKa
He BO3HUKHET OIIMOKA MepernoiHEHUsl CTeKa.

A1y npobaemy caoxHO peminth B ECMAScript 5, Ho B ECMAScript 6 ¢ momomibio CCbIIKK super oHa
peliaeTcsi NPOCTO:

let person = {
getGreeting () {
return "Hello";

}s

// mpoToTun - person
let friend = {
getGreeting() {
return super.getGreeting() + ", hil";

}:
Object.setPrototypeOf(friend, person);

// mpororun - friend
let relative = Object.create(friend);

console.log(person.getGreeting()); // "Hello"
console.log(friend.getGreeting()); // "Hello, hil!"
console.log(relative.getGreeting()); // "Hello, hi!"

[locko/abKy super He siBAseTCS AMHAMUUYECKOH CCBIIIKOH, OHAa BCeraa yKasblBaeT Ha MpPaBUJbHBIH 00b-
eKT. B naHHOM ciyuae super.getGreeting () Bceraa ccolaercs Ha person.getGreeting () Hesa-
BHCHMO OT TOTO, KaK MHOro 0ObEKTOB YHAacJ/eo0BaJ0 NAHHBIH MeTOZ.

®PopmManbHoe onpepeneHve Mmeroaa

o nosiBnennss ECMAScript 6 noHsiTHe «MeTom» He WMeJso (OpMaJbHOTrO onpenesneHusi. MeTomsl Obl-
JIU BCEro JMIIb CBOMCTBAMH OOBEKTOB, XPAHSIIMMHU CCHIJIIKH Ha (DYHKIHH BMecCTO NaHHBIX. Crenudu-
kauuss ECMAScript 6 ¢opmanbHO onpenessieT MeTON KakK (BYHKIHIO, UMEIOLIYH0 BHYTpPeHHee CBOHCTBO
[ [HomeObject]], cchyamwlleecss Ha 00beKT, KOTOPOMY TMPUHAAJNEXKUT MeTol. BarnsgHuTe Ha cjienyto-
WA pparMeHT:

let person = {

// meTon
getGreeting() {



B 3ak/toueHue 89

return "Hello";

//He MeToq
function shareGreeting() {
return "Hi!";

B stom npumepe onpenensieTcsi 00beKT person ¢ eIMHCTBEHHBIM MeTOIOM getGreeting (). CBoiicTBO
[ [HomeObject]] Merona getGreeting () MOMYUYUT CCHIIKY Ha person B CHUJY NPSAMOH NPUHALJIEXK-
HocTH 00bekTy. Ho ¢pyHkuusi shareGreeting() He mosyuyut cBodcTBa [ [HomeObject]], notomy
4yTO 0OBSIBJIEHA 3a MpelesaMU Kakoro-in6o ob6bekTa. B G0JbLUIMHCTBE cjydaeB 3TO pas3jUude He Urpaet
60JIbIION POJIM, HO CTAHOBUTCSl OUEHb BaKHBIM, KOTJla UCMOJb3YeTCsl CChlIKA SUper.

Jlio6oe obpallleHHe K super CBsi3aHO C oOpallleHHeM K cBOHCTBY [ [HomeObject]] ¢ uesbio ompe-
IeNuTb, 4To gnesatb. [lepBblil mar B 3ToM mnpolecce — Bbi3oB Object.getPrototypeOf () aas
[ [HomeObject]], uToObl MOJYUYHUTb CCBIIKY Ha NPOTOTUN. Jlasee BLINOJIHAETCS MOUCK B IMPOTOTHIIE
(YHKUMK C TeM e UMeHeM. 3aTeM yCTaHaBJWBaeTCs MpHUBs3Ka this W BeI3bIBaeTcss MeTon. BarisiHute
Ha CJIeNYIOLUIUH NpUMep:

let person = {
getGreeting () {
return "Hello";

// mpoToTun - person
let friend = {
getGreeting() {
return super.getGreeting() + ", hil!";

}:
Object.setPrototypeOf(friend, person);

console.log(friend.getGreeting()); // "Hello, hi!"

BrizoB friend.getGreeting() BepHy/] CTPOKY, COCTOSILLYIO M3 3HAueHHsl, BO3BpAlllaeMOro Me-
TOIOM person.getGreeting(), u ctpokun hi!". Cpo#icTBo [ [HomeObject]] meroma friend.
getGreeting() cceuaercs Ha oObekT friend, a npotoTunoMm obbekTa friend sBisgeTcs 00BEKT
person, NO3TOMY BbI30B super.getGreeting () 3KBHUBaJeHTEH BBI30BYy person.getGreeting.
call(this).

B 3aknioueHue

OO6BeKTel — OCHOBa MporpaMMupoBaHusi Ha s3bike JavaScript, u cneundukauns ECMAScript 6 npu-
BHeCJ/Ia HECKOJIbKO MHTEPeCHBIX U3MeHeHHH B 0ObeKThbl, KOTOpPble YIPOILaloT padoTy C HUMH U JeJaloT HX
6oJ1ee TUOKHUMHU.

Heckonbko namenenuit B ECMAScript 6 3arparuBatot sutepasbl 00bekToB. COKpallleHHBIH CHHTAKCUC
ompelesieHUs] CBOMCTB YINpOllaeT MX HHHULHA/IM3ALUIO 3HAYEHHUSIMM ONHOMMEHHBIX JIOKaJbHBIX MepeMeH-
HbIX. [lofepKKa BEIUHC/ISIEMBIX UMEH CBOHCTB IMO3BOJISIET UCIO/Nb30BaTh HEOYKBEHHbBIE CHMBOJIbI, KOTOPbIE
LONMYCTUMBl B IPYTHX KOHCTPYKUUSIX f3blka. COKpalleHHbIH CHHTAKCHC OlpejeseHHs] METOLOB MO03BOJSET
COKOHOMHUTb HECKOJIbKO CHMBOJIOB ITIPYU OMNpeeseHUH MeTOHOB B JHTepasax 00beKTOB, OTOPOCUB [BOETO-
uyre U KJwdeBoe caoBo function. ECMAScript 6 ociabuna TpeGoBaHHUSI CTPOTOro pexkKMMa, YCTPaHUB
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MPOBEPKY AYOJHKATOB CBOHCTB B JIUTepasax 00BEKTOB. Temephb JnuTepas oObeKTa MOXKET CONepKaTh /Ba
omnpefieJIeHNsi CBOMCTB C OMHAKOBBIMH MMEHaMH, He BbI3bIBasi OLIMOKH.

HoBbi#i MeTon Object.assign() ymporiaer u3MeHeHHe CBOHCTB B OIHOM OObeKTe U C YCIeXOM MO-
JKeT UCIOJIb30BaThCs AJs1 peanusanuu wabgaoHa «[Ipumeck». Meton Object.is () BbIMOJHSET CTPOroe
CpaBHeHHe JII0ObIX 3HaUeHUH U (DAaKTUUeCKHU siBJseTcs 6e30MacHON BepcHel orepatopa ===, MOAJePKHUBA-
tolel ocobble 3HaueHus: JavaScript.

Crneuudurkanus ECMAScript 6 sicHo onpeznenuna NopsinoK MepeyrcaeHns COOCTBEHHBIX CBOHCTB 00b-
exToB. [lepBbIMHU Bceria BO3BpallalOTCs YUCJOBbIE CBOMCTBA, CJAeNyIOLIHe B MOPsiKe BO3pacTaHUs, 3a HUMHU
UIYT CTPOKOBbIE KJIOUH B MOPsiiKe N0OaBJeHHSI B 00BEKT MPU €ro onpeesieHHH, a 38 HUMHU CJIeAYIOT CUM-
BOJIMYECKHE KJIOUH TaKxKe B MOpsiiKe N00aBJeHHS B OOBEKT.

Tenepwr Gaaromapsi BBemeHuto B ECMAScript 6 merona Object.setPrototypeOf () mnosiBuaach
BO3MOXKHOCTb MEHSITb MPOTOTHI 0OBEKTA IMOCJE ero CO3[aHHUs.

Kpowme Toro, BbI30B METOJOB MPOTOTHINA OOBEKTA TeMepb MOXKHO OCYILECTBJSATb C MOMOUIbIO CCBIIKH
super. [IpuBsaska this BHyTpH MeTOna, BBI3BAHHOI'O C MOMOILIbIO SUPEY, aBTOMAaTHUYeCKH HaCTPAHBAETCS
0J151 pabOThl C TeKYILHM OOBEKTOM.
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LecTpykTypusaums Ons ynpolweHus BocTyna K AaHHbIM

Jlutepanel 06bEKTOB U MaCCUBOB — JIBE YacTO UCMoJb3yeMble (popMbl 3anucu B JavaScript, u 6aaronaps
nonyaspHocTy ¢opmara aaHHbiXx JSON oHM cTanu ofHOH M3 BaxKHeHIIMX uyacTed s3bika. B mporpammax
4acTo MOXKHO YBUJETb, KaK ONpeaessioTcss 0ObeKThl U MaCCHBEI, a 3aTeM U3 HUX HW3BJIEKAIOTCS Te UM HHbIE
¢pparmentsl nHpopmauru. ECMAScript 6 ynpouiaet 3Ty 3anauy, 106aBUB ollepalfio 0ecrmpykmypusauuu,
KOTOpasi OCyILEeCTB/IsIeT A1po0IeHHe CTPYKTYPhl AaHHBIX Ha 0ojlee MeJKHe 4acTH. DTa IJ1aBa MOoKakeT BaM,
KaK MPUMEHATb AECTPYKTYpPHU3aLHIO K 06beKTaM U MacCUBaM.

Kakue Bbirogbl faet fectpykrypusauua?

B ECMAScript 5 u B Gosiee paHHHX BepcUsX HEOOXOAUMOCTb H3BJeUeHUs] UH(OPMALHHU U3 0ObEKTOB
¥ MacCHBOB MOIVIa MOBJeYb MOsiBJeHHe 00J/bLIOro 0ObeMa MOBTOPSIOLIEr0Cs KO, U3BJEKAIOLlero onpeje-
JIeHHble aHHBble B JIOKaJbHble NepeMeHHble. Hanpumep:

let options = {
repeat: true,
save: false

// u3BJrieub OaHHHE U3 ObBeKTa
let repeat = options.repeat,
save = options.save;

OTOT KOJ M3BJIeKaeT 3HaYeHUS CBOHCTB repeat U save U3 oObekTa options M coXpaHseT JaHHbIE
B OJHOMMEHHBIX JIOKAJbHBEIX MepeMeHHbIX. XOT 3TOT KOA BBIMIIAUT BIIOJHE MPOCTHIM, HO IMPEACTAaBbTE,
yTo TpedyeTcsl NMPUCBOHTb 3HAueHHs GOJBLIOMY KOJIMYECTBY NepeMeHHBIX — BaM MNPHUAETCH I/ KaxKIoH
HamucaTb OTAEJbHYIO HHCTPYKIMIO NMPUCBauUBaHHA. A ecau motpebyercsi 000HTH BJIOXKEHHYIO CTPYKTYPY
JaHHBIX B MOMCKaX MH(OpPMAaLMH, IJ51 3TOTO MOXKET MOHAJ0OUTbCS YIyOUTbCS B CTPYKTYpPYy AO CaMOro
HHUJKHETO YPOBHS, TOJbKO UTOObl HAHTH HYKHBIE CBELEHHUS.

Yro6bl 136aBUTh pa3pabOTUHMKOB OT BcexX 3TUX cjokHocTed, B ECMAScript 6 6bi1a no6asneHa mopa-
IepKKa IeCTPyKTYpHU3aLuH o6beKToB # MaccHBoB. OHa CyLIeCTBEHHO YIPOLIaeT U3BJedeHHe HH(POPMALUH
M3 CTPYKTYp HaHHBIX. MHOrve sI3bIKH MOAJEP:KUBAIOT AECTPYKTYPHU3ALHUIO C MUHUMANbHBIM CHHTAKCHCOM,
4TOOBl YIPOCTUTH ee npuMeHeHHe. Peanusauns B8 ECMAScript 6 ncrnosbayer y:ke 3HAKOMBIE BaM CHHTaK-
CHC — CHHTaKCHC JINTePa/oB 00bEKTOB U MacCHBOB.
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HdecTpyKkTypusauusa o6beKkToB

B cuHTaKcHCe 1eCcTPyKTypH3alMi 00bEKTOB CJieBa OT OfepaTopa MPHUCBAaWBaHHUS UCIOJNb3YETCS JUTEpPaJ
o6bekTa. Hanpumep:

let node = {
type: "Identifier",
name: "foo"

let { type, name } = node;

console.log(type); // "Identifier"
console.log(name); // "foo"

ITOT KO COXPAHUT 3HaueHHe node . type B MepeMeHHOH ¢ UMeHeM type, a 3HaueHHe node .name —
B MepeMeHHOH C HMeHeM name. 3/1eChb HCIMOJb3yeTCsl COKPAllleHHbIH CHHTAKCUC WHUILIMAJNNU3ALNUNA CBOUCTB
B JMTepasax 06beKTOB, NpeicTaB/aeHHbll B ryaBe 4. MeHTudrkatopsl type U name oJHOBpEMEHHO 00b-
SIBJISIIOT JIOKaJIbHblEe NepeMeHHble U ONpefessioT CBOMCTBA 00beKkTa node g U3BJEeUeHHUs.

HE 3ABbIBAUTE NPO UHULIMATTU3ALIUIO

OObBsaBISS NEpEMCHHBIC var, let nnm const ¢ UCIIONB30BAHUEM CHUHTAKCHCA ACCTPYKTYypHU3allUH,
He 3a0bIBaiiTe HWHUIUAIIM3UPOBATH UX (YKa3BIBaTB 3HA4YCHUC ITIOCJIC 3HAKa ((paBHO»). Bce cJIeayromue
CTPOKH KOJZia BEI3BOBYT CUHTAKCUUYCCKYIO OHII/I6Ky H3-3a OTCYTCTBHUA MHUIIUATIU3UPYIOIICTO 3HAYCHHA:

// cumHTakcmueckada oummbka!
var { type, name };

// CHMHTakcuueckasa ommnbka!
let { type, name

// cuHTakcuueckasda ommbxa!
const { type, name };

Ecim o0bsBICHHE const BCEraa Tpe6yeT BBIIIOJIHATE HWHHUIUATIU3AlUI0, OAXKE I HPOCTHIX
MNEPEMCHHBIX, TO 00BsABIEHHS var U let Tpe6YIOT HaJIMYUA UHULNUATIU3UPYIOUICTO 3HAYCHUS, TOJIbKO
\_ Koraa UCIOJIB3YIOTCA AJIAd ACCTPYKTYpHU3AlUH.

MpucBanBaHue c AecTpykTypusauuen

B npumepax necTpyKTypu3alUu 00bEKTOB, MOKA3aHHBIX BbIIlE, UCMIONb30BANUCh 0ObSABAEHUS TlepeMeH-
HbIX. OnHAKO NeCTPYKTYpPHU3aLHI0 MOXKHO BBIIIOJHATb B OOBIYHBIX onepauusix npucBanBaHus. Hampumep,
MOXKHO M3MEHHTb 3HAUeHHsl NepeMeHHbIX M0cJe UX ONpefiesieHus], KaK 0Ka3aHo HHUXKe:

let node = {
type: "Identifier",
name: "foo"
b
type
name

"Literal",
5;
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// TPUCBOUTL OpPyrue 3HAUEHWsI, UCIOJNIb3ys OEeCTPYKTYPHU3ALU0
({ type, name } = node);

console.log(type); // "Identifier"
console.log(name); // "foo"

B stom npumMepe cBoHcTBa type U name jnuTepasa 00beKTa UHUIUAIU3UPYIOTCS 3HAUEHHUSIMU B MOMEHT
00BbsABJIEHHUSI, a4 3aTeM JiBe NepeMeHHble C TeMH K€ MMEHaMHU HWHHULHUAJIU3UPYIOTCH NPYTHMU 3HAUEHUSIMH.
B cnenymouell cTpoke HCHoJib3yeTcs onepauusi NPUCBaMBaHUS C AeCTPYKTypHU3aLHed, 4ToObl 3amucaTth B
repeMeHHble 3HaYeHHsl CBOUCTB oO6bekTa node. O6paTuTe BHUMaHHe Ha HEOOXOAMMOCTb 3aKJ/IOYeHUs olle-
paluMy NPUCBAWBAHUSA C NECTPYKTYpHU3aluel B Kpyrible CKOOKH. [IpuurHa B TOM, YTO B IPOTUBHOM CJlyyae
(urypHble cKOOKH OyAyT UHTEPIPETUPOBATHLCS KaK OJ0UHAs UHCTPYKLHMSA, a OJOYHbBlE UHCTPYKLUHUH HeJlb3sl
UCIOJIb30BaTh CJIeBa OT orepaTopa npucBauBaHus. Kpyrible cKOOKH CUTHANU3UPYIOT UHTEPIPETATOPY, YTO
caenymoe (hUrypHble CKOOKHM He ABJSAIOTCSA OJOYHOW MHCTPYKLUHEH U AOJKHBI MHTEPNPEeTUPOBATHCS KakK
BbIpakeHHe, 1103BOJIsIS 3aBEPLUMTh PUCBAUBAaHUeE.

BripaxkeHue NpuUCBaWBaHUS C NeCTPYKTypU3al el BO3BpalllaeT pe3ysabTaT BbIUMC/AEHHUS PABOH CTOPOHBI
(mocsie 3HakKa =). DTO O3HAuUaeT, YTO TaKHe BBIPaXKEHHS MOXKHO HCIOJb30BaTh Be3le, THE 0XKHUAAETCS
3HadyeHue. Hanpumep, ciaenyrolinii (hparMeHT BBHIMOJHSAET Mepenadyy o0bekTa B (DyHKIHIO:

let node = {
type: "Identifier",
name: "foo"
}I
type
name

"Literal",
5;

function outputInfo(value) {
console.log(value === node); // true

}
outputInfo({ type, name } = node);

console.log(type); // "Identifier"
console.log(name); // "foo"

B Bbi3oB (pyHKIMH outputInfo () nmepenaercs BolpaxKeHHe NPUCBAUBAHUS C NECTPYKTYpH3aAHeH. DTO
BbIpaXKeHHe BO3BpalllaeT 00beKT node, MOTOMY UYTO OH HaXOAMUTCS C MPABOH CTOPOHBI BeipaxkeHus. [Ipucsa-
MBaHUe 3HAYeHWH MepeMeHHbIM type W name BbINOJHSAETCH Kak 00blYHO, a node nepenaercsl (QyHKUHH
outputInfol().

NMPUMEYAHUE
Ecnu npaBas 4acTb BblpaXeHWs npucBamBaHMA C AECTPyKTypusauumen (nocne 3Haka =)
BbluMCnsieTcs Kak null unu undefined, reHepupyeTcsa owmnbka. 3TO OO BbACHAETCS TEM, UTO
nobaga nonbiTka NPOYNTaTh CBOMCTBO U3 3HAYeHUs null unm unde f ined NPUBOAUT K OLLINOKe
BPEMEHU BbINOSIHEHUS.

3HaquHHIH)yMOanHHK)

Korna B BblpaxKeHHH NPUCBAMBAHMSA C J€CTPYKTypH3aLMel yKas3blBaeTcsl JOKaJjbHas NepeMeHHas, /s
KOTOPOH B 00BbEKTe OTCYTCTBYeT OJHOMMEHHOe CBOMCTBO, OHa NnoJsy4vaeT 3HayeHHe undefined. Hanpuwmep:

let node = {
type: "Identifier",
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name: "foo"
}s
let { type, name, value } = node;
console.log(type); // "Identifier"
console.log(name); // "foo"
console.log(value); // undefined

B aTom (hparmeHTe onpepnesseTcs NOMOJHUTE/bHAS JOKaJ/bHAs TepeMeHHas ¢ UMeHeM value U BbINOoJ-
HSIeTCS TIOTBITKA MPUCBOUTH el 3HaueHHe. OnHaKo B 06beKTe node OTCYTCTBYeT ONHOMMEHHOE CBOWCTBO,
M03TOMY, KaK U 0XKMJAAJI0Ch, NepeMeHHas MoJyuyusa 3HadyeHne undefined.

[Ipy HeoOXOmMMOCTH MOXKHO OIpeNe/UTh 3HAaueHHe MO yMOJUYaHHUI0 Ha TOT CJaydad, ecjad B oObekTe
He OKaXeTCs COOTBETCTBYIOLLEro cBoicTBa. [IJs1 3TOr0 HYXKHO N00aBUTh 3HAK PaBHO (=) mocje MMeHU
[IepeMEHHOU U yKasaTb 3HaueHHe 10 YMOJIYaHUIO, HalpUMep:

let node = {
type: "Identifier",

name: "foo"
}s
let { type, name, value = true } = node;
console.log(type); // "Identifier"
console.log(name) ; // "foo"
console.log(value); // true

B sTom npumepe mepemeHHasi value noJsydyusia 3HadeHHe 10 yMOJUaHUI0 true. 3HaUeHHE 1O yMOJ-
YaHHIO UCIIOJb3YeTCsl, TOJbKO €ClHd B 00beKkTe node OTCYTCTBYeT COOTBETCTBYIOLLEE CBOHCTBO HJH OHO
umeeT 3HaueHue undefined. Tak kak cBoiicTBo node.value OTCYyTCTBYeT, NlepeMeHHast value noJy-
Yyusa 3HaueHHe M0 YMOJYaHHUI0. DTO HAMOMHHAeT 3HAYeHWs MapaMeTpoB MO yMOJYAHHUIO B (PYHKUHUSX, O
KOTOPBbIX paccKasblBaJjoCh B IyaBe 3.

HpI/ICBaI/IBaHI/Ie JIOKAJbHBIM II€PEMEHHBbIM C IPYyIrMMUA HNMEHAMH

Jlo maHHOrOo MOMEHTa B KaXKIOM IpUMepe MPUCBAUBAHUSA C NeCTPYKTYpH3allMeld HCIOJIb30BaJNUCh Ofl-
HOMMEHHbIEe JIOKaJbHble MepeMeHHble W CBOHCTBA 00bEKTOB; HANMpHMep, 3HaueHHe CBOHCTBA node.type
COXPaHSJIOCh B MepeMeHHOH type. DTOT NMPHEM XOPOIIO MOAXOAUT IJs1 CJAydaeB HUCIMOJb30BaHUS OIMHAKO-
BBIX MMeEH, HO Kak ObITb, €CJIi UMeHa TepeMeHHBIX He coBmajamT ¢ uMmeHamu cBoiictB? B ECMAScript
6 Obl1 n00aBJjeH paclIMpPeHHBIH CUHTAKCHC, TO3BOJSIOUIME MPUCBaUBaTh 3HAYEHUS JIOKaJbHBIM MepeMeH-
HbIM C JPYTHMH HMEHaMH, U 3TOT CUHTAKCHUC BBIMJIAAWUT KaK JUTepas 00beKTa C OObIUHBIM CIOCOOOM
UHHUIIHAIM3aluKu cBOUCTB. Hanpumep:

let node = {
type: "Identifier",
name: "foo"

let { type: localType, name: localName } = node;

console.log(localType); // "Identifier"
console.log(localName) ; // "foo"
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ITOT NMpUMep MCMOJb3yeT MPUCBAUBaHUE C NECTPYKTYpU3aluel Ajs o0bsB/IeHUS NepeMeHHBIX local
Type U localName U NpUCBauBaHHs UM 3HAUeHHWH CBOHCTB node.type U node.name COOTBETCTBEH-
Ho. CHHTakcuc type: localType ONUCbIBaeT YTeHHWE CBOHCTBA C MMeHeM type U COXpaHeHHe ero
3HaueHHUsl B nepeMeHHOH localType. DTOT CHHTAKCUC (DaKTHUECKU $IBJseT COOOH MPOTHBOMOJOKHOCTD
TPaJMLIHOHHOMY CHHTAKCUCYy OOBSIBJEHHUS JIUTepasoB OOBEKTOB, B KOTOPOM HMMSl yKa3blBaeTCs CJeBa OT
IBOETOYMS], a 3HaUeHHe — clpaBa. B maHHOM cjiyyae UM$SI HAaXOAMUTCS CIIpaBa OT ABOETOYMS, a MeCTOMOJO-
JKeHHUe NI/ UTeHHUsl 3HAueHUsl — CJieBa.

Wcnonb3ys apyrue MMeHa NepeMeHHBIX, TaKxKe MOXKHO ONpeesisiTh 3HAueHWs MO yMOJM4aHHUI0. 3HaK
paBHO M 3HayeHHE 110 yMOJNYaAHUIO TO-TIpeKHEeMY pasMellaloTcsl Mocje MUMeHH JIOKAJbHOH MepeMeHHOH.
Hanpumep:

let node = {
type: "Identifier"

let { type: localType, name: localName = "bar" } = node;

console.log(localType); // "Identifier"
console.log(localName) ; // "bar"

3nech ass nepeMeHHOH localName omnpejeseHO 3HauyeHWe N0 ymosn4aHuio "bar'". [lepemennas mno-
JYYUT UMEHHO 3TO 3HaueHHe, MOTOMY YTO HET TAaKOro CBOWCTBA node.name

Tenepp BBl 3HaeTe, Kak NPUMEHSITh ONEPALUIO AECTPYKTypHU3alUM K 0ObeKTaM, CBOHCTBA KOTOPbIX
SIBJISIOTCS 3JieMEeHTapHBIMU 3HaueHUsAMU. OnHAKO NeCTPYKTYypPHU3alHI0 MOXKHO TaKyKe MPUMEHSATb IJIs U3-
BJIEUEHHs] 3HAU€HUH U3 BJIOXKEHHBIX 0ObEKTOB.

JecTpyKTypu3sanus BJIOKEHHBIX 00BbEKTOB

Hcnonb3yst CHHTaKCHC, HAOMUHAILIAHA CUHTAKCHUC JIUTEPAJIOB 00BEKTOB, MOKHO YIiyOJsATbCS BO BJIO-
JKEHHble CTPYKTYPbl 00BEKTOB /151 U3BJeUeHUs1 HeoOXonuMol uHpopmauuu. Hanpumep:

let node = {
type: "Identifier",

name: "foo",
loc: {
start: {
line: 1,

column: 1

}I

end: {
line: 1,
column: 4

let { loc: { start }} = node;

console.log(start.line); // 1
console.log(start.column); // 1

B sToMm npumepe B wabsoHe AeCTPYKTYPU3aLUHU HCHOJAB3YIOTCSA (DUTypHBlE CKOOKH C LeJbl0 [10Ka3aThb,
4YTO HHTEpPIpeTaTop [OJIKeH YyIayOuTbcs B CBOHCTBO loc oObekTa node M HaHTH CBOHCTBO start.
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HanomHuM elie pas, uto cjeBa OT ABOETOUUS B LIaOJOHE JeCTPYKTYPU3ALUHU YKa3blBaeTCs HAEHTU(PUKATOD
IJIS1 UCCJIeIOBAHUS, a ClpaBa — HIEHTU(HUKATOP AJS NMPUCBaWBaHUsl 3HaueHUs. PUrypHble CKOOKHU MocJe
IBOETOYMS COOOIIAIOT, UTO UCKOMOE CBOHCTBO HAaXOAUTCS B 00BbEKTEe YPOBHEM HUXKeE.

31ech TakKe MOXKHO HCIOJIb30BaTh JIOKAJbHbIE NEpeMeHHble ¢ UMeHaMH, OTJIMUYAIIIUMUCH OT MMeH
CBOHCTB 0OBEKTOB:

let node = {
type: "Identifier",
name: "foo",
loc: {
start: {
line: 1,
column: 1
}I
end: {
line: 1,
column: 4

// uspyieubs node.loc.start
let { loc: { start: localStart }} = node;

console.log(localStart.line); // 1
console.log(localStart.column); // 1

B srtoii Bepcuu kKoma 3HaueHHe node.loc.start coxpaHsieTcss B HOBOH JIOKaJbHOH NepeMeHHOH ¢
umeHeM localStart. [Ila6/soH AecTPyKTypHU3alUUU MOXKET UMeThb MPOU3BOJbHOE KOJUUECTBO ypPOBHEH
BJIOJKEHHOCTH, U Ha KaXXJOM yPOBHE JOCTYIHBI BCe€ HMEIOLIHMEeCsS BO3MOXHOCTH.

JlecTpyKTypr3sauuss oObEKTOB — OYeHb MOLIHAs OCOOEHHOCTb, MOTOMY YTO OTKPbIBaeT MacCy BO3-
MOXKHOCTeH, HO AeCTPYKTYypHU3aLHs MAacCUBOB IpejJsaraeT CBOH psll YHHUKAJbHBIX CHOCOOOB H3BJEeUYEHUS
UH(OPMALMU U3 MAaCCHBOB

e N
CUHTAKCUYECKASA JNTOBYLUKA

BynbTe 0CTOPOXKHBI, UCIIONIB3YS] CHHTAKCUC AECTPYKTYPH3AIMH BIIOKEHHBIX 3JEMEHTOB, IIOTOMY YTO
MOYKHO TI0 HEOCTOPOXKHOCTH CO3/1aTh MHCTPYKIIMIO, HE OKAa3bIBAIOLIYI0 HUKAKOro sddekra. ITycToie
¢burypHsie CKOOKHU JOMYCTHMBI B IIa0JI0HE IECTPYKTYpU3aLlMU, HO OHM HUYero He JenatoT. Hanpumep:

// mnepemeHHas He OymeT cosmaHa!
let { loc: {} } = node;

OTa WHCTPYKIMS HE CO37aeT HMKAKUX NPUBSA30K. briaromaps ¢urypHsiM ckoOkam cmpaBa loc
UCIIOJIb3YEeTCsl KaK MECTOIIOJIOKEHUE [UI UCCIIEIOBAHUS, a HE Ul CO3JaHMs IPUBA3KU. B Takux ciryuasx
co3/1aeTcs BIIEYATIIEHUE, YTO pa3pabOTUMK HaMepeBalICs MPUMEHHUTh =, YTOOBI ONPENESIUTh 3HAYCHHUE
[0 YMOJIYaHUIO, @ HE OINpPENEeIUTh BMECTO 3TOr0 MECTOMNOJOXKEHHE C MOMOoIbl :. B Oymymiem,
BO3MOYHO, TOT CHUHTAKCUC OyJIeT OOBSIBIEH HEAONMYCTHMMBIM, HO IIOKa 3TO JIOBYILIKA, B KOTOPYIO
KEJIATeJIbHO HE I10Na1aTh.




[ecTpykTypusaumns maccvBoB 97

HecTpykTypusauusa MaccuBoB

CHHTaKCHC JeCTPYKTYpPH3allMd MacCHBOB OUeHb HAMOMHHAeT AECTPYKTYPHU3aLHI0 OOBEKTOB, TOJbKO
BMECTO CHHTAKCHCa JUTepasoB OOBEKTOB MCIIOJb3yeTCcsl CUHTAKCHUC JHUTepasoB MaccUBOB. [lecTpyKTypu-
3alMs MpUMeHsieTcs K MO3ULMAM B MacCHBe, a He K MMEHOBAaHHBIM CBOHWCTBaM, JOCTYIHBIM B OObeKTax.
Hanpumep:

let colors = [ "red", "green", "blue" 1];
let [ firstColor, secondColor ] = colors;
console.log(firstColor); // "red"
console.log(secondColor); // "green"

31ech MOCPENCTBOM AeCTPYKTYPHU3ALMH U3 MacChBa cCoOlors U3BJeKalOTCs 3HaueHus1 "red" u "green"
U coxpaHsitoTcs B nepeMeHHbIX firstColor u secondColor. 3HaueHUs] U3BJIEKAIOTCS M0 HOMEPaM HX
MO3ULHH B MacCUBe, a UMeHa MepeMeHHbIX MOTYT ObITb JI0ObIMU. JII0Oble 3/1eMeHThI, IBHO He YIIOMSIHYThble
B 1abJioHe NeCTPYKTypu3auuH, urHopupytorcs. O6paTtuTe BHUMaHHe, YTO HUCXOAHBIH MacCUB MPU 3TOM
HUKAaK He U3MEeHSeTCH.

B mabsoHe necTpyKTypu3alMu AOMYCKaeTcsl MPONYCKaTh 3JeMeHThl M yKasblBaTb MMeHa lepeMeHHbIX
TOJIBKO /I 3J1eMEHTOB, NPEeACTaB/SAIINX HUHTepec. Ecaun, K npumepy, notpedyeTcss U3BJaeUYb U3 MacCUBa
TOJIBKO TPETHH 3JIeMEeHT, MOXKHO He yKa3blBaTb NepeMeHHble [J/I COXPAHEHHs NEPBOTO U BTOPOTO 3JEeMeH-
toB. Hurke nokasaHo, Kak 3To nesaercs:

let colors = [ "red", "green", "blue" 1];
let [ , , thirdColor ] = colors;

console.log(thirdColor); // "blue"

B stoMm (pparmeHTe Mcnosb3yeTcs onepalus NPUCBAWBAaHUS C JeCTPYKTYpU3aluel, U3BJeKawLas Tpe-
THH 2JIeMeHT U3 MaccuBa colors. 3ansiTele, NpeAlLlecTBYIOLIMe B abaoHe UMeHH nepeMeHol thirdColor,
OTMeyaloT MoJsl, COOTBETCTBYIOLIME MPEeAIIeCTBYIOIMM 3JeMeHTaM MaccuBa. Mcenonb3ys Takoil npuem, Jier-
KO MOXHO MPONYCTUTb 3HAY€HHUSs M3 MPOU3BOJBHBIX 3JEMEHTOB B CepeliiHe MaccHhBa 0e3 HeOoOXOAMMOCTH
YKa3blBaTb MMeHa IepeMeHHBIX.

NMPUMEYAHUE
Mo aHanorum ¢ ﬂeCprKTpr3aLl,Mel;l 0ObeKkToB npwu BbINOJTHEHUN OECTPYKTYpU3aunn maccunBa
B onepaTtopax var, let UNM const Bcerga Tp66yeTCﬂ YKa3blBaTb MHUUManNun3npywLlee
3Ha4YeHune.

lNpucBanBaHWe C AecTpyKTypu3auueH

JlecTpyKTypH3aLH0 MacCUBOB MOXKHO HCIO0J/1b30BAaTh B KOHTEKCTe ONEpalMM IPUCBAMBAaHMSA, HO, B OT-
JUUHe OT NeCTPYKTypu3aUuMHd 0OBEKTOB, B 3TOM CJydyae HeT HEOOXOOMMOCTH 3aKJi4aTb BbIpaxkKeHHe B
KpYIJible CKOOKU. B3rnsiHUuTe Ha clenyolmui npumep.

let colors = [ "red", "green", "blue" 1],
firstColor = "black",
secondColor = "purple";

[ firstColor, secondColor ] = colors;
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console.log(firstColor); // "red"
console.log(secondColor); // "green"

[IprucBanBaHue ¢ fecTpyKTypH3aLred B 3TOM (pparMeHTe NeHCTBYeT MOUTH TaK Ke, KaK B Mpelbl1ylieM
npumepe. EnnHcTBeHHOE OoT/iMuKe — nepeMeHHble firstColor u secondColor y:Ke OblIH ONpefeseHbl
K 3TOMy MoMeHTy. Celiuac Bbl 3HaeTe MPaKTHUECKH Bce, UTO TpebyeTcsi 3HATh 00 onepalnyd NPUCBAWBAHUS
MacCHBOB C IeCTPYKTYpHU3allued, HO eCTb ellle KOe-uTo, UTO MOXKeT NPUIOAUTbCS BaM B OydyLIeM.

Onepauusi mpucBauBaHUs MacCHBOB C NeCTPYKTypH3alued obJjafaeT yHUKaJbHBIM CBOHCTBOM, YIIpO-
AWM OOMeH 3HAaueHWH Mexnay AByMsi nepeMeHHbIMH. OOMeH mepeMeHHBIX 3HAUEHUSIMH 4acTO HCIOJb-
syeTcst B ajroputmax coptupoBkd, 1 B ECMAScript 5 nns 3Tod mean UCrnosb3yeTcsi TPeThsl BPeMeHHas
nepeMeHHas, Kak [0Ka3aHo B CJeLyIolleM [pUuMepe:

// obumeH 3HaueHUM NepeMeHHHX B ECMAScript 5
let a =1,
b = 2,
tmp;
tmp = a;

a = b;
b tmp;

console.log(a); // 2
console.log(b); // 1

UroObl MOMEHSITb MeCTaMH 3Ha4yeHMs MepeMeHHbIX a U b, HeoOXOiMMa BpeMeHHas NepeMeHHas tmp.
OpnHako orepauus NMPUCBAWBAHUS MaCcCHUBOB C NeCTPYKTypH3alued u30aB/sieT OT HEOOXOAUMOCTH HCIIOJb-
30BaTh TPeThIO MepeMeHHYy0. Huke mokasaHo, Kak MoMeHsATb 3HaueHHs nepemeHHbIXx B ECMAScript 6:

// obMeH 3HaueHUHN NepeMeHHHX B ECMAScript 6
let a =1,
b =2;

[ a, bl =1[Db, al;

console.log(a); // 2
console.log(b); // 1

[IprcBanBaHue MaccuBa ¢ IeCTPyKTypu3alUed B 3TOM IIpUMepe BBIMISAUT KaK 3epKaJjbHOe OTpaKeHHe.
C/ieBa OT 3HaKa «PaBHO» HAXONUTCS LIA0JOH AECTPYKTYpPHU3ALMH, KAK U B APYTHUX TPUMepax AECTPyKTY-
pusanuu MaccuBoB. CrpaBa HaxXOOUTCS JIMTEPaJs MacCHBA, BPEMEHHO CO3MAHHBIM [/ 0OOMeHa 3HAueHWH.
JlecTpyKTypH3auus npuMeHsieTcsl K BpeMeHHOMY MacCHUBY, B MEPBbIH U BTOPOH 3J1eMeHThl KOTOPOT0 KOMH-
pytoTcsi 3HadeHus U3 b u a. B pesysnbrate BosHHKaeT 3(h(pekT oOMeHa rnepeMeHHbIX 3HAUEHHUSIMHU.

NMPUMEYAHUE
Mo aHanorum c onepauven npuceBavBaHUs OGBLEKTOB C AECTPYKTypusauuen, ecnv npasas
YyacTb BblpaXkeHUs npucBamBaHus BepHeT null WM undefined, WHTepnpeTaTop
CreHepupyeT OLIMGKY.

3HayeHUs NO YMOJHAHMUIO

CHHTaKCUC NMPUCBAaUBAHHUSl MAacCHBOB C NeCTPYKTypH3allMel MOAJep:KUBaeT BO3MOXKHOCTb OIpe/eseHHs
3HaUeHUH 10 YMOJYaHMIO AJis JIIOOBIX 3JEeMEHTOB MacCHBa. 3HaueHWe MO YMOJUAHUIO HCIOJb3yeTcs B
cJydyae OTCYTCTBHSl JeMeHTa B JaHHOH MO3WLHH W/ 3JeMeHT UMeeT 3HaueHHe undefined. Hanpumep:
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let colors = [ "red" ];

let [ firstColor, secondColor = "green" ] = colors;
console.log(firstColor); // "red"
console.log(secondColor); // "green"

B stom mnpumepe mMaccuB colors HUMeeT TOJbKO OAWH 3JEeMeHT, TO €CTb B HeM OTCYTCTBYeT 3Je-
MEeHT, COOTBETCTBYIOLLHH NepeMeHHOH secondColor B wabjaoHe aecTpyKTypusauuu. [losromy nepemen-
Hasg secondColor noJyuyusa 3HauyeHue Mo ymoadaHuw "green" BMecTto undefined.

NecTpyKkTypu3sauusa BAOXKEHHbIX MAaCCHBOB

[To anasoruu ¢ pecTpyKTypu3alnuel BlOKEHHbIX 0ObEKTOB IMOAJAEP:KUBAETCS TaKxKe BO3MOXKHOCTb Jle-
CTPYKTypHU3allUK BJIO)KEHHBIX MaccUBOB. [loOaB/sisi B OOLIMH 11a6JOH BJIOXKEHHbIE 11a0J0HBl MacCHBOB,
MOXKHO OpPraHM30BaThb AEeCTPYKTYPHU3aLMIO BJOKEHHBIX MacCUBOB, HallpuMep:

let colors = [ "red", [ "green", "lightgreen" ], "blue" 1];

// mosngHee

let [ firstColor, [ secondColor ]] = colors;
console.log(firstColor); // "red"
console.log(secondColor); // "green"

3nechb nepemeHHasi secondColor noJayyu/a 3HayeHHe "green" U3 MacCHBA, BJOXKEHHOTO B MacCHB
colors. JeMeHT C 3TUM 3HaueHUeM COIepXKHUTCS BO BTOPOM MacCHBe, I03TOMY B L1a0JOHE NeCTPYKTY-
pU3alMy MOHaL0OUJIOCh UCIIOJb30BaTh JOMOJNHUTENbHbIe KBaApaTHble CKOOKH BOKpPYr secondColor. Tak
e Kak B cjaydae ¢ 00beKTaMM, IyOrHa BJI0XKEHHOCTH MAacCHBOB He OIPaHMYMBAeTCS.

OcTaTouYHble 3/1IEMEHTbI

B rsnaBe 3 Obliu mpeacTaBseHbl OCTaTOUHbIE MapaMeTpbl GYHKIUH. CHHTAKCHUC NeCTPYKTypH3alLUn Mac-
CHBOB HMeeT CXOXKee TOHSITHe, KOTOpPOe HAa3blBaeTCsl ocmamounvie dnemenmol (rest items). as 06o-
3HAYeHHUs] OCTATOYHBIX 3JEMEHTOB MCIIOJb3yeTCs CHHTAKCUC ..., KOTOPbIH CJOYXKHT [Jis NPUCBAWBAHUS
OCTaBLUMXCS 3JE€MEHTOB B MacCHBe KOHKPETHOH rnepeMeHHON. BarnsgHuTe Ha caefyioluii npumep:

let colors = [ "red", "green", "blue" ];

let [ firstColor, ...restColors ] = colors;
console.log(firstColor); // "red"
console.log(restColors.length); // 2
console.log(restColors[0]); // "green"
console.log(restColors[1l]); // "blue"

[lepBbiil 371eMeHT MaccuBa colors npucBauBaeTcsl nepeMeHHod firstColor, a ocTajbHblEe KOMUPY-
I0TCS B HOBBIM MaccuB restColors. B pesysnbrare restColors mnogayyaer ABa sJjeMeHTa: "green"
1 "blue". OcTaTouHble 3JeMEHTH yIOOHO HCIIOJNb30BATH [JIS M3BJEUEHHS ONpelNeseHHBIX 3/JeMEHTOB U3
MaccUBa U COXpAaHEHHS OCTATOYHBIX 3/IEMEHTOB AOCTYIHBIMH, OAHAKO ITOT IOAXOA HMeEEeT elle OAHO IIO-
JIe3HOe MIpUMEHEHHUE.

Bosbiinm ynyiieHvem B nopjepkke mMaccHBoB B JavaScript siBjsieTcss oTCyTCTBHE MPOCTOro crocoda
cosnanusi KioHoB. B ECMAScript 5 pazpaGoTurMKy 4acTO MCIOJb3YIOT /s 3TOH LeJH MeTon concat ().
Hanpumep:
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// xJoOHUpOBaHWe MaccuBOB B ECMAScript 5

var colors = [ "red", "green", "blue" ];
var clonedColors = colors.concat();
console.log(clonedColors); // "l[red,green,blue]"

Boo6ue meton concat () npenHasHadeH AJil 0ObeMHEHHS IByX MAaCCUBOB, HO €CJIM BbI3BaTh ero 0e3
apryMeHTa, oH BepHeT KJoH MaccuBa. B ECMAScript 6 nsist peleHus Toi ke 3a1a4u MOXKHO MCIOJb30BATh
CHHTaKCHUC BbIOOpa OCTATOYHBIX 3JIeMEHTOB, KaK M0Ka3aHO HHXKe

// KJIOHMpOBaHMEe MacCuBOB B ECMAScript 6

let colors = [ "red", "green", "blue" ];
let [ ...clonedColors ] = colors;
console.log(clonedColors); // "l[red,green,blue]"

B sToM npumepe s KONMMPOBAaHUS 3HAuUeHWH M3 MaccuBa colors B maccuB clonedColors wuc-
M0Jb30BAH CHHTAKCHC OCTATOUHBIX 3JeMeHTOB. HecMOTps Ha TO 4TO SICHOCTb HaMepeHWiH pa3paboTyu-
Ka, MCIIOJIb30BABLIETO 3TOT I[PUEM, OCTAeTCs CIOPHOM, €CJM CpaBHHMBATb C MPHUEMOM Ha OCHOBe MeTOJa
concat (), Takas BO3MOXXHOCTb AOCTAaTOYHO MOJIe3HA, YTOOB! 3HATh O €e CYLLeCTBOBAHHUH.

NMPUMEYAHUE
OcTtaTtouyHble 3MeMEeHTbl AOMMKHbI  OblTb  MOcnegHUM KOMMNOHEHTOM B wabnoHe
OECTPYKTypu3aumm MmaccmBa U 3a HUMM HE MOXET Crie4oBaTb 3andTad. ,D,06aBﬂeHMe 3anaTtoun
nocrie OCTaTO4YHbIX 3J1IEMEHTOB BbI3blIBA€T CUHTAKCUYECKYIO OLIJI/I6Ky.

CMelnaHHana AecTpyKTypHU3auus

[ITa6s0HBl AeCTPYKTYypHU3aLMK 00OBEKTOB U MAaCCUBOB MOXKHO CMeLIMBATh [Jis CO3NaHUS OoJiee CJI0XKHBIX
BblpaxkeHUH. Mcrnosb3ys 3TOT mpueM, MOXHO H3BJIeKaTb TOJNBKO TpeOyeMble ()parMeHTHl MH(DOPMaLUU M3
cMecH 00beKTOB M MacCHBOB. B3rsisiHUTe Ha CjaefyOLUi NpUMep:

let node = {
type: "Identifier",

name: "foo",
loc: {
start: {
line: 1,

column: 1
}I
end: {
line: 1,
column: 4

loc: { start },
range: [ startIndex ]
} = node;
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console.log(start.line); // 1
console.log(start.column); // 1
console.log(startIndex); // 0

IToT (pparMeHT H3BJeKaeT 3HaueHHUs node.loc.start u node.range[0] B mepeMeHHBe start
u startIndex coorBercTBeHHO. ObpartrTe BHMUMaHHe, YTO loc: W range: B IaljoHEe NeCTPYKTypH-
3allUM — 3TO JIMILb MeCTOIOJIOXKEHHS, COOTBETCTBYIOLIME CBOHCTBaM oObekTa node. B oObekTe node
HeT HHUYero, 4To HeJsb3s OblJIO Obl M3BJ€Yb C HUCIOJb30BAaHHUEM CMEILIAHHOIO0 CHHTAKCHCa AeCTPYyKTYypH3a-
MM MacCUBOB M 00beKTOB. Tako# mopxon ocobeHHO yAOOHO MPUMEHSIThb AJSl W3BJeYeHUs 3HAaUeHHUH U3
KOH(UTYypaUHOHHBIX CTPYKTYp B popmate JSON 6e3 He0OXOAMMOCTH BBIMOJHATH 06XON BCEH CTPYKTYPHI.

LlecTpyKkTypupOBaHHbIE NapamMeTpbl

JlecTpyKTypr3auus uMeeT elle oAHYy 00JacTb NPUMEHEHHS], T1e OHA OKa3blBaeTcsl 0COOeHHO yH0OHOH, —
3TO nepenada aprymeHToB (pyHKUUsAM. Korna (yHKIMS npuHUMaeT OOJblIOe KOJIMYECTBO HeoOs3aTe bHbIX
apryMeHTOB, pPa3pabOTUMKH 4acTo cO3[alT 00beKT options co cBOHCTBaMH, ONpele/soLUMMHE Heo0s3a-
TeJibHble napaMeTpbl. Hanpumep:

// cBoiicTBa B options MNpencTaByISlT OOIMNOJIHUTEJILHHE [IapaMeTpEl
function setCookie(name, value, options) {

options = options || {};

let secure = options.secure,
path = options.path,
domain = options.domain,
expires = options.expires;

// Xom, HacTpauBamomuii cookie

// TpeTun aprymMeHT oTobpaxaeTcs B napamMeTp options
setCookie("type", "js", {

secure: true,

expires: 60000
b))

Muorue 6ubnnorekn Ha JavaScript comep:kat QyHkIHIO setCookie (), MOX0XYW0 Ha NpencTaBJjeH-
Hyl0 Bblllle. B 3Toill pyHKIMU napameTpsl name U value siBAAIOTCH 00si3aTe/IbHBIMH, HO secure, path,
domain ¥ expires — HeT. A Tak KakK HeT MPEATOUTHTE]bHOrO TMOPSiiKa TepeNaud NPYrux NaHHBIX,
s¢(ekTUBHee NepefaBaTh 00bEKT options ¢ MMeHOBAHHBIMH CBOHCTBaMM, UYeM MEPeyUC/STb IOMOJHHU-
TeJbHble UMEHOBAHHBIE MapaMeTpbl. DTO BIOJHE PabOTOCNOCOOHOE pelleHHe, HO MPH OerjoM B3IJsiAe Ha
TaKoe ornpeneseHre (PYHKIUU HeJb3sl CKa3aTh, KaKHe JaHHble OHA OXKHAAeT, — BaM MPHUIETCS M3YUUTh ee
TeJ10.

JlecTpyKTypHpOBaHHbIe MapaMeTpbl MpeaJaralT ajlbTepPHATHBHOE pelleHHe, MMOMOraiollee siCHO MOKa-
3aTh, KakHue MapaMeTpbl OXHJalTcs (yHKUHUeld. B onpeneneHuu AeCTpyKTypHPOBaHHBIX MapaMeTpoB Ha
MecTe UMEHOBAHHOTO MapaMeTpa HCIOJb3yeTcsl WabaoH AeCTPYKTYpU3aUuu o6bekTa AU MaccuBa. UToObl
YBHUIETh, KaK TMPUMEHSIETCS 3TOT TpHeM, B3IVISHUTE Ha INEepernUcaHHylo Bepcuio (GyHKUHH setCookie ()
U3 Mpeablayllero npuMepa:

function setCookie(name, wvalue, { secure, path, domain, expires }) {
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// xonm, HacTpauBakomuii cookie

setCookie("type", "js", {
secure: true,
expires: 60000

})s

Ata QyHKIUS OeHUCTBYeT MoAgoOHO MpenbliAylled, HO Telepb B TPETbeM MapaMeTpe HCMOJb3yeTcs 1ab-
JIOH NeCTPYKTYpH3aLHH, ONMUCHIBAIOIIUN HeoOXonauMble NaHHble. [lapaMeTprl, HaxoasiuiMecs 3a rpaHULAMU
1abJi0Ha, OYEBUIHO, SIBJSIIOTCS 0053aTeJIbHBIMH, U TaKxKe OUYeBUAHO, KaKHUe NOMOJHHUTENbHbIE MapaMeTpbl
npuHuMaeT ¢yHkiusg setCookie (). Kpome Toro, necTpyKTypupoBaHHBIE MapaMeTpbl AEHCTBYIOT IO-
N0OHO OOBIUHBIM NapameTpaM, U B CJydyae UX OTCYTCTBHUS B BbI30B€ (DYHKLHMM OHH IOJNYYalOT 3HAUeHHe
undefined.

NMPUMEYAHUE
[lecTpyKTypupoBaHHble napameTpbl 0bnagalT BCEMW CBOWCTBaMM OECTPYKTypu3auuu, C
KOTOPbIMW Bbl MO3HAKOMWIUCL B 3TOW rnaBe. B HMX MOXHO MCMONb3oBaTb 3HAYEHUS MO
YMOMYaHUo, CMeLLMBaTb WaboHbl AECTPYKTYpu3aLmm 06 bEKTOB M MacCUBOB U UCMONb30BaTb
MMeHa NepeMeHHbIX, OTNMYyatoLwmnecss oT UMEeH CBOMCTB NepefaBaeMblX OObEKTOB.

LlecTpyKTypupoBaHHble NapamMeTpbl ABASAIOTCA 00a3aTeNbHbIMU

OnuH U3 HEeIOCTATKOB NeCTPYKTYPHUPOBAHHBIX MAPAMETPOB 3aKJIOUAETCS B TOM, UTO B CJydae UX OTCYT-
CTBHUS B BbI30Be (DYHKIMH MO yMOJUaHUI0 Bo30yKaaetcs omnbka. Hanpumep, caenyiominii BeI3oB GyHKUHUN
setCookie () M3 mpeablAyllero npuMepa npuBeneT K oluoOKe.

// omubka!
setCookie("type", "js");

OTcyTCTBYIOIIEMY TpPeTbeMYy apryMeHTY Kak oObl4HO OyneT mpucBoeHO 3HaueHHe undefined, 4To BHI-
30BeT OIMOKY, MOTOMY YTO AECTPYKTYyPHPOBAHHBbIe NapaMeTPbl — 3TO BCEro JIMLIb NeCTPYKTYPHUPOBAHHOE
o6bsiBneHre. Korna nporpamMmma BBIMOJMHUT TaKoi Bbi3oB setCookie (), nBuxkoK JavaScript daktnueckn
clieJiaeT caenywulee:

function setCookie(name, value, options) {
let { secure, path, domain, expires } = options;

// Komn, HacTpauBawmui cookie

Tak kak onepauust oecTPyKTypu3aUMH Bo30OyxKaaeT OLIMOKY, eCclu MpaBasi 4yacTb BbIpaKeHUs] BO3Bpa-
maet null uau undefined, 3Ta Xe olwnOKa MOSBUTCS, €CJH Bbi3BaTh (PyHKUHUIO setCookie() 0Ges
TpeTbero apryMeHTa.

Ecau BBl XOTUTe clesiaThb AeCTPYKTYPUPOBAHHBIM MapaMeTp o0si3aTesibHbIM, TaKoe TOBeleHHe He SiB-
Jsietcs npobsemod. Ho ecan TpebyeTcsl ciesnatbh NeCTPYKTYPUPOBAHHBIM MapaMeTp HeoOsi3aTesNbHBIM, 3TY
3alayy MOXKHO PeLIWTb, ONpedes]UB 3HaueHHe M0 YMOJNUYAHUIO, KaK MOKA3aHO HUXKe:

function setCookie(name, value, { secure, path, domain, expires } = {}) {
// mnycras
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B 3ToM mpuMepe TpeTHH mapameTp MMeeT 3HaYeHHe MO YMOJYAHUIO — MYyCTOH 00beKT. Takoe 3Haye-
HUEe 10 YMOJYaHWUIO JJIg JeCTPYKTYpPHPOBAHHOIO MapameTpa O3HauyaeT, YyTo secure, path, domain wu
expires noayuar 3HaueHue undefined, ecau pyHkuus setCookie() Oyner Bei3BaHa 6e3 TpeTbero
apryMeHTa, U HUKaKHUX OLIMOOK MPHU 9TOM He BO3HHUKHET.

3HayeHUs NO YMOJIYAHUIO ANA AECTPYKTYPUPOBAHHbIX NapaMeTpoB

Jlns1 necTpyKTypUpOBaHHBIX MapaMeTpoB HOMYCKAaeTCsl ONpelessiTh AeCTPYKTYpPUpPOBAHHblE 3HAUEHHS
N0 YMOJNYaHHUIO, KaK 3TO JIeJlaeTCsl B ONepaluy MPUCBaUBaHHUs C NeCTpPyKTypusauuei. JlocTaToyHO MPOCTO
106aBUTb 3HAK «pPaBHO» IOCJe MapaMeTpa U yKasaTb 3HaueHHe Mo ymoJuaHuio. Hanpumep:

function setCookie(name, value,

{
secure = false,
path = "/"’
domain = "example.com",

expires = new Date(Date.now() + 360000000)
}o= {}

// mycTas

B sToM mpuMepe Bce CBOHCTBA B JNeCTPYKTYPUPOBAHHOM IMapaMeTpe MOJYydalOT 3HAYEHUS 0 yMOJ-
YaHUI0, MO3TOMY H3 peasu3alrdd MOXKHO HCKJIOYUTh TMPOBEPKY HAJHUUYMUs CBOHUCTBA, YTOOBI MOACTABHUTH
MpaBUJIbHOE 3HaueHHe. Kpome Toro, 3HaueHHe MO YMOJNYAHHUIO OTIPEJiesIeHO TaKXKe IJIS BCero NeCTPyKTYpH-
pPOBaHHOrO MapaMeTpa — IMyCTOW OOBEKT, UTO [eJiaeT ero HeobOsi3aTesbHbIM. Takoe 00bsiBJAeHUe (DYHKUHH
BBITVIIIUT HEMHOTO CJIOXKHee, HO 3TO HEeBbICOKAs lleHa 3a FapaHTHIO, 4TO KaXK[Abld apryMeHT MOJYUYHT
3HayeHHe, MPUTOAHOE AJS UCIONb30BAHHS.

B 3akniouyeHue

HecTpykTypusauus ymnpoiiaer padoty ¢ oobekTaMmu U MaccuBamu B JavaScript. Mcnosb3ys 3HakoMblH
CUHTAKCHUC JINTepasoB 00bEKTOB M MAcCCHBOB, Bbl MOXeTe H3BJeKaTb U3 CTPYKTYp NAHHBIX JIOOYI0 He0O-
xonumyto uHpopmauuio. [IlabnoHel 06BEKTOB MO3BOJSIOT U3BJNEKATb NaHHble U3 0OBEKTOB, a 11a0JIOHBI
MacCHBOB — K3 MaCCHUBOB.

B ma6/soHax 060MX BUIOB — OOBEKTOB M MACCHMBOB — MOXKHO yKa3blBaTb 3HAU€HHUS MO YMOJUAHUIO
OJs1 JI0ObIX CBOWCTB WJIM 3J€MEeHTOB, U B 000MX caydasix Bo3OyxKaaeTcsi oumnbKa, ecad TpaBasi 4acThb
BbIpaXKeHHUs pucBanBaHus Bo3Bpauaer null uau undefined. Mcnosb3ys necTpykTypusaLnio 00beKTOB
M MacCHBOB, MOXKHO M3BJIEKaTb JaHHble U3 BHYTPEHHUX CTPYKTYP AAHHBIX, HAXOASIIUXCS HA MPOU3BOJBHOH
rJyOuHe BJIOXKEHHOCTH.

JlecTpykTyprpoBaHHble 00bsiBJEeHUSl var, let U const, co3pawoliue nepeMeHHble, BCeraa NOJKHBI
cozlep:KaThb MHULMANKU3UpYIoLMe 3HaueHUs. [IpucBaMBaHMe C AeCTpyKTypHU3allMeil UCMOJb3yeTcsl B3aMeH
0OBIUHOTO MPUCBAUBAHHUS C 11€JIbI0 IPUCBOUTb 3HAUEHHS CBOUCTB 00BbEKTa yxKe MUMEeIOIUMCS TepeMeHHbIM.

JlecTpyKTyprpoBaHHble MapaMeTpbl MPUMEHSIOT CUHTAKCUC AECTPYKTYpHU3aLHUH, 4TOObl clesath Gosee
Npo3payHbIMU 00bEKTHl options, Mcno/b3yeMble B BUIe apaMeTpoB (PyHKUHUH. Bbl MoXeTe nepedyncanThb
Bce (paKTUUeCKHe NaHHble, MPeICTaBJsAOLIMe HHTEPeC, HapsAy ¢ APYTHMMH MMEHOBAHHBIMH NapaMeTpaMHU.
JlecTpyKTypHpOBaHHble MapaMeTpbl MOXXHO ONpefensTh C NMpPUMeHeHHeM 1abJ0HOB MacCHUBOB, 11a0JOHOB
00BEKTOB HJM UX KOMOWHALMWH, U UCMO0Jb30BaTh B HUX BCEe CBOMCTBA MeXaHU3Ma NEeCTPYKTYPHU3aLUHU.
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CuMBOJIbI U CUMBOJIbHbIE CBOMCTBA

B ECMAScript 6 nosiBunach nmommepkka CHMBOJIOB (symbols) kak sjemeHTapHoro Tumna. (B si3bike
y’Ke MMeeTCsl NATb 3/7€MEeHTapHbIX THUIOB: CTPOKH, UMCJa, Jorndeckue 3HadeHus, null u undefined.)
M3HayanbHO CUMBOJIBI IpeHA3HAYAIUCH [J/151 CO3[aHUS NPHUBATHBIX UJI€HOB OOBEKTOB, MOSIBIEHHS KOTOPbIX
TaK JOJTO KAanu paspaboruuku Ha JavaScript. [loka cuMBOJIBI He MOANEPKHUBANUCH, JIOOBIE CBOHCTBA
CO CTPOKOBBIMH HMe€HaMH ObLIM JIETKOJOCTYMHbl HE3aBUCHMO OT YXMIIPEHHUH MO COKPBITHIO UX HMEH, U
NOANEPXKKA NPUBAMHbIX UMEH UMeJa LeJblo 1aTb pPa3paboTuMKaM BO3MOXHOCTb CO31aBaTb CBOHCTBA C
MMeHaMH, He SBJSIOLIMMUCA CTPOKaMU. B 3ToM ciyuae oOblUHbBIE TPUEMBI TTepeuUCaeHHs IPUBATHBIX UMeH
OKa3bIBAIOTCS 0€CCUIbHBIMHU.

Wpest cosnaHus NpUBaTHBIX UMeH B KOHEYHOM HTOre Oblia BoriomeHa crenudukanued ECMAScript 6
B BHUJIe CUMBOJIOB, U 3Ta IJlaBa Hay4UT Bac 3(pPeKTUBHO M0Jb30BaTbCs UMU. HecMOTpPs HA TO YTO CUMBOJIBI
NelCTBUTENBHO MO3BOJSIOT UCMONb30BAaTh HECTPOKOBBIE 3HAUEHUS B KayeCcTBe UMeH CBOHCTB, OCHOBHAsl UX
leslb — MPUBATHOCTb — Oblyia yTpayeHa. B3aMeH cHMBOJIbHBIE CBOHCTBA 00pa3oBa/id KaTeropuio CBOHCTB,
OTAEJBHYIO OT APYTMX CBOHCTB OOBEKTOB.

Co3paHue cuMBONOB

CHUMBOJIBI 3aHUMAIOT YHUKAJBHOE TIOJNI0XKEHHE CPeld NPYruX MPUMUTHBOB JavaScript — oHU He UMelOT
JUTepasbHOU (QOpMbl, KaK true A/ JOrMyecKUX 3HaueHWH uiad 42 s duces. CHMBOJ MOXKHO CO3[aTh
C moMoulbio rno6anbHOH PYyHKUMHU Symbol, Hanmpumep:

let firstName = Symbol();

let person = {};
person[firstName] = "Nicholas";
console.log(person[firstName]); // "Nicholas"

3nech co3naercs cuMBos firstName W ucnosb3yercsl A/ A00aBJeHHUS HOBOTO CBOHCTBA B OOBEKT
person. Korna B onepauuu nprucBavBaHHUSl CBOHCTBY 3HAaueHHUS NPUMEHSETCS CHMMBOJ, 3TOT CHUMBOJ MpH-
JEeTCsl UCMOJb30BaTh MPHU JMI0O0OM 0OpallleHHH K TaKoMy CBOHCTBY Bcerna BeiOupaiiTe AJ151 CHMBOJIOB TaKUe
MMeHa, YTOOBI JIerKo MOXKHO ObIJIO CKa3aTb, UTO 3TOT CUMBOJI MpPeACTaBJ/seT

NMPUMEYAHUE
[MoCKONbKYy CUMBOSbI SABMASIIOTCA 3MEMEHTapHbIMU 3HAYEeHUSMKM, BbI3OB new Symbol ()
BO3OyauT owmbky. JSk3emnnAp Symbol MOXHO Takke C€o030aTb BbI30OBOM new
Object (yourSymbol), HO S1 HE 3HalO, rAe Takon cnocob Mor 6bl NPUroAUTLCA.
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®yukuusg Symbol NpUHHMaeT AONOJHUTENbHBIH apryMeHT C ONHCAHHUEM CHMBOJA. DTO ONHCAHUE HeJlb-
351 UCIOJb30BATh I JOCTyIa K CBOMCTBY, HO S COBETYIO BCerja 100aBJsATb ONUCAHHE, YTOObl YIIPOCTUTH
4yTeHHe U OTJaAKy cuMBoJioB. Hanpumep:

let firstName = Symbol("first name");

let person = {};

person[firstName] = "Nicholas";

console.log("first name" in person); // false
console.log(person[firstName]); // "Nicholas"
console.log(firstName) ; // "Symbol(first name)"

OnucaHue cHMBOJA XPaHUTCS BO BHYTpeHHeM cBoicTBe [[Description]]. DTo CBOHCTBO 4MTa-
eTcsl BCKUH pas, Korga sIBHO WJIM HESBHO BbI3blBaeTcsi MeTol toString() cumBoga. B stom npume-
pe console.log() HedaBHO BbI3biBaeT MeTol toString() cumBosa firstName, Nmo3TOMy B KOH-
COJIb BBIBOJUTCSA CTPOKa ¢ ero onucaHueM. Her papyroro crnoco6a OCYLIeCTBHUTb NOCTYN K CBOWUCTBY
[ [Description]] uU3 nporpamMMHOrO Koxa.

( )
MWOAEHTUPUKALNA CUMBOJIOB

ITockOIBbKY CUMBOJIBI — 3TO 3JIEMEHTAPHBIE 3HAYEHHUsI, MOXKHO IIPUMEHUTH ONEpaTop typeof ¢ 1enbro
OIpeNeNIUTh, XPaHUT JM HekoTopas mnepemeHHas cuMBoill. B ECMAScript 6 omepatop typeof
BO3Bpalaer "symbol", korga npuMeHsercs k cuMmboay. Hanpumep:

let symbol= Symbol ("test symbol");
console.log(typeof symbol); // "symbol"

XOoTs ecTh M JOpyrue KOCBEHHBIE CIIOCOOBI, MO3BOJIIOIINE OIPEACTUTh, SBISETCS JIM TepeMeHHas
CUMBOJIOM, OJIHaKO omepaTop typeof cuuTaercs camMblM TOUYHBIM H TIOTOMY Haubosee
MPEIOYTUTEIBHBIM CIIOCOOOM.

Ucnonb3oBaHue CUMBONIOB

CHMBOJIBI MOYKHO HCIOJIb30BaTh Be3le, TJle NOMYCTHMBbl BbIUHCJ/sieMble UMeHa CBOHCTB. B 3Toil rsiaBe
Bbl y2Ke BUAeJU (OpMYy MPHUMEHEHHS] CUMBOJIOB B KBaJpPATHBIX CKOOKaX, HO KPOMe 3TOTO CHMBOJIbI MOXKHO
UCIOJIb30BaTh B BBIYUC/SIEMBIX HMEHaX CBOHCTB B JHUTepa/jax OOBEKTOB, a TaKKe NepelaBaTh B BHI30BBI
Object.defineProperty() u Object.defineProperties():

let firstName = Symbol("first name");

// WCIIONB30BaTh B KaueCTBE BHUMHCIISEMOI'O
// VMeHU CBOUWCTBa B JuTepalsyie obbekTa
let person = {

[firstName]: "Nicholas"

// cpemaTh CBOMCTBO OOCTYIHHM TOJIBKO [JI UTEHUS
Object.defineProperty(person, firstName, { writable: false });

let lastName = Symbol("last name");
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Object.defineProperties(person, {
[lastName]: {
value: "Zakas",
writable: false

})

console.log(person[firstName]); // "Nicholas"
console.log(person[lastName]) ; // "Zakas"

B sTom nmprMepe cHMBOJI CHadaJia UCIIO/Nb3yeTCsl B KAUeCTBE BbIYMCJ/ISIEMOTO UMEHH CBOMCTBA B JiTepalsie
o0beKTa AJ/51 CO3[aHHs CUMBOJIbHOrO cBoiicTBa firstName. CBOHCTBO CO3[aeTcsl KaK HelepeurucauMoe,
4TO OTJIMYAET ero OT OObIUHBIX CBOHCTB CO CTPOKOBBIMM HMeHaMH. B cienyroliell cTpoke CBOHCTBO Mpe-
BpalllaeTcsi B JOCTYITHOE TOJIbKO JJIs UTeHHUsl. 3aTeM Bbi30BOM MeTona Object.defineProperties()
co3jaeTcsi CUMBOJIBHOE CBOHCTBO lastName, IOCTYMHOe TOJbKO JJisl UT€HHS. 31eCb CHOBA HCIOJb3YeTCs
CHUMBOJIbHOE CBOMCTBO C BBIUHCJSIEMBIM UMEHEM B JiUTepaJje 00beKTa, HO Ha 3TOT Pa3 OHO fIBJSETCS YACThIO
BTOPOro aprymMeHTa B Bbl3oBe Object.defineProperties().

HecmoTpsi Ha TO 4YTO CHMBOJIBI MOXKHO NIPUMEHSITh Be3Jle, Ile JOMYCTHUMbl BBIYUCAsieMble KMeHa CBOHCTB,
HeO0OXONMO MPeAyCMOTPeTh CHUCTEMY COBMECTHOTO HUCII0/b30BAHHUSl 3THX CUMBOJIOB Pa3JIMYHBIMU (pparMeH-
TaMu Kofa AJs 3(Pp(peKTUBHOH pabOThl ¢ HUMHU.

CoBMecTHOE UCNoONb30BaHWE CUMBOJIOB

HMHorna mMoxeT BO3HUKHYTb HEOOXOAUMOCTb COBMECTHOTO HCII0JIb30BaHHUSl CHMBOJIOB Pa3/JUUYHBIMH Ua-
CTIMU Baulero koma. Hampumep, momycThm, 4TO B MPUJNOKEHUH UMEETCS [Ba Pa3HbIX THMA OOBEKTOB,
KOTOpBIE NOJKHBI MCIOJb30BAaTh OJHO U TO K€ CHMBOJIBHOE CBOWCTBO [JIl NPEACTAaBJEHHS YHHUKAJIbHOIO
uleHTH(HUKaTOpa. Yc/aeauTb 3a BCeMHU CHMBOJIAMH BO MHOXKeCTBe (ai/oB WM B 60/bLIOH 6a3e NporpaMm-
HOTO KOJla — He caMas TpoCTasi 3ajjaua, ¥ BbICOKa BepOSITHOCTb ouOKU. [lo atoit npuunne B ECMAScript
6 mpenycMOTpPeH ryo0abHbIH PeecTp CUMBOJIOB, K KOTOPOMY MOXXHO OOpPAaTHUThCS B JII0OOH MOMEHT

[Ipy HeO0O6XOMHMMOCTH CO3[4aTh CUMBOJ [/ OOIETr0 MOJb30BAHUS HCMOMb3yHTe MeTon Symbol. for ()
BMecTo Symbol (). Merton Symbol.for () npuHHMaeT eIWHCTBEHHbIH MapamMeTp — CTPOKY, UAEHTHU(DU-
LUPYIOLLYI0 CO31aBaeMblil CUMBOJI. DTOT MapaMeTp TaKxke NPUMeHsIeTCsl Kak ONHMCaHWe CHMBOJA, HalpUMep:

let uid = Symbol.for("uid");
let object = {};

object[uid] = "12345";

console.log(object[uid]); // "12345"
console.log(uid); // "Symbol (uid)"

Meton Symbol. for () cHaya/ja NPOCMOTPHUT IVIOOAJBHBIH peecTp CUMBOJIOB, TIbITASICh HAUTH CHUMBOJI C
Kao4yoM "uid". Ecau Tako#l cumBoJs OyneT HalaeH, MeTO/ BepHeT CYLeCTBYIOIHUHA CUMBOJ. B MpoTUBHOM
c/y4dae MeTOJ CO3JaCT HOBBIM CHMBOJ, 3apPEerUCTPUPYeT ero B [JIOOAJbHOM peecTpe ¢ YKa3aHHBIM KJ/HUYOM
U BEepHET BBI3bIBAIOLLEH IpOrpaMMe.

[locnenytomivie monbITKU BbI3BaThb MeTon Symbol.for () ¢ TeMm ke KJo4yoM OyAyT BO3BpallaTh TOT
K€ CaMblid CHMBOJI, KaK [IOKa3aHO HHUXKe:

let uid = Symbol.for("uid");
let object = {
[uid]: "12345"
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}s;

console.log(object[uid]); // "12345"
console.log(uid); // "Symbol (uid)"

let uid2 = Symbol.for("uid");

console.log(uid === uid2); // true
console.log(object[uid2]); // "12345"
console.log(uid2); // "Symbol (uid)"

B stom npumepe nepemeHHble uid ¥ uid2 XpaHAT OAUH U TOT K€ CHUMBOJ W MOTYT MCIOJb30BaTh-
csl B3anuMo3aMeHsieMo. [lepBbiil Bbi30B Symbol.for () co3maer cHMBOJ, a BTOPOH — BbI3OB H3BJeEKaeT
CUMBOJI U3 I7100a/BHOTO peecTpa.

Jpyras yHUKa/bHasi 0COOEHHOCTb COBMECTHO MCIIOJb3yeMbIX CHMBOJIOB 3aKJIOUaeTCcsi B BO3MOXKHOCTH
U3BJeKaTb KJ/IOU, CBSI3aHHBIA C CHMBOJIOM B IJI0OaJbHOM peecTpe, BbI30BOM MeToaa Symbol.keyFor ().
Hanpumep:

let uid = Symbol.for("uid");
console.log(Symbol.keyFor (uid)); // "uid"

let uid2 = Symbol.for("uid");
console.log(Symbol.keyFor(uid2)); // "uid"

let uid3 = Symbol("uid");
console.log(Symbol.keyFor(uid3)); // undefined

O6paTuTe BHUMaHHe, 4YTO 00eUM nepeMeHHbIM — uid n uid2 — mpucBauBaetcs Kiaod "uid". CumBoa
B repeMeHHON uid3 He Obly BKJIOUEH B IJ100a/MbHbBIH peecTp, NO3TOMY AJs Hero Metof Symbol . keyFor ()
BepHyJs 3HadyeHue undefined.

NMPUMEYAHUE
MmoBanbHbIN peectp CUMBOJIOB 4ABJ1AE€TCA COBMECTHO MWCMNOJIb3yEMbIM OKpYXEeHUeEM, B
TOYHOCTU Kak rnodanbHas obnactb BUONMMOCTW. 310 O3Ha4aeT, 4YTO Henb34 geflaTb HUKaKnx
I'Ipe,EII'IOJ'IO)KeHVIVI O TOM, 4YTO YyXe UMeeTCAd UM OTCYTCTBYET B 3TOM OKPYXXEHUN. anMeHFIVITe
NPOCTPaHCTBa MMEH ONA KM4YEN CUMBOSOB, YTOObI YMEHbLUUTL BEPOSATHOCTb KOHMIIMKTOB
NpU MCNOSNb30BaHMM CTOPOHHUX KOMMOHEHTOB. Hanpumep, B jQuery KO BCeM Kroyam
CUMBOJIOB MOXET A06aBnATbCA Npeduke "jquery.", HaNpUMep "jquery.element".

NpuBepeHne THNOB AN CUMBOJIOB

[TpuBeneHue TunoB — BakHasi ocobeHHOCTh JavaScript, a rHOKOCTb 513bIKa BO MHOTOM 3aBHCHT OT BO3-
MOXKHOCTH Mpeo0pa3oBaHUsl OAHHUX THIOB JNaHHBIX B Apyrue. OnHAKO CUMBOJBI — BecbMa HErHOKHH THI
JAHHBIX, IOTOMY UTO B APYTUX TUNAX OTCYTCTBYIOT JIOTHYHbIE SKBHBAJEHTHl CUMBOJIOB. B yacTHOCTH, CUM-
BOJIBI HeJ1b351 Peo0pa3oBaTh B CTPOKH HJIM YMCJA, YTOOBI NMPEAOTBPATUTh CIyYaHHOE UX HUCIIO0/Ib30BAHHE B
KauyecTBe CBOMCTB TaM, e 0XKHUIAAITCA CUMBOJIBI.

[Iprmepbl B 3TOM ryiaBe UCMONb3YIOT (PYHKLUHIO console.log(), NOTOMY 4TO /51 BbIBOAA CUMBOJIOB
OHa BBbI3bIBAeT (PyHKLUMI0O String (), Bo3BpallaIly yA000UHTaEMYI0 CTPOKY. Bbl MOXKeTe UCNO0/b30BaTh
String () HanpsiMmyto, 4TOOBI OJYUYUTb TOT Xe pe3ysabTar. Hanpumep:

let uid = Symbol.for("uid"),
desc = String(uid);
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console.log(desc); // "Symbol (uid)"

®yHkuus String() Bbi3biBaeT MeTof uid.toString(), Bo3BpallalOUIUMH CTPOKY C ONHCAHHEM
cuMBoJia. OnHAKO MOMBITKA 00BEAUHUTH CUMBOJI CO CTPOKOH BBI3OBET OLIHOKY:

var uid = Symbol.for("uid"),
desc = uid + ""; // omubka!

Onepauus koHKaTeHauuu uid ¢ myctoil cTpokoil TpebyeT npeobpa3oBaTb uid B CTPOKY M KOIZa MH-
TepIpeTaTop CTAJKUBAETCS C TAKOH HEOOXOAUMOCTBIO, OH FeHepHUpyeT OLIMOKY, YTOOBl BOCIPENsTCTBOBAThH
TaKOMY HCII0/Jb30BAHUIO CHMBOJIA.

[lonbiTKa Npeo6pa3oBaTh CUMBOJ B UMCJO TaKxKe 3aBepluaeTcs olMOKod. Bce mMaTemaTuueckue onepa-
LIMM BBHI3BIBAIOT OLIMOKY, KOrga oOHApy2KHMBAeTCS, YTO OHM NMPUMeHSITCs K cuMBoay. Hanpumep:

var uid = Symbol.for("uid"),
sum uid / 1; // omubka!

B 3ToM npuMepe npeAnpUHUMAETCs MOMBITKA Pa3aeauTb CHMBOJ Ha 1, 4To Bbi3biBaeT OIKOKY. OWHOKH
BO30YKIAIOTCSl HE3aBHCHUMO OT BHIAa MaTeMaTHUeCKOH orepaudd (JOTHYeCcKHe OMepaTopbl HE BbI3bIBAIOT
OIKOOK, MOTOMY 4YTO BCEe CHMBOJIBI CUMTAIOTCS 3KBHUBAJEHTHBHIMH 3HaueHHI0 true, Kak Jio0oe apyroe
HerycToe 3HaueHue B JavaScript).

NU3BneueHWe CUMBOJIbHbIX CBOUCTB

C nomorieio MeTonoB Object.keys() u Object.getOwnPropertyNames () MOXKHO MOJYUHUTb
MMeHa BCexX CBOMCTB 3alaHHOro oobekTa. [lepBbiii MeTON BO3BpalllaeT UMeHa BCeX MepeyucauMbIX CBOUCTB,
a BTOPOH — MMeHa BooOlie BCeX CBOHCTB, MePeYUCJUMbIX U HenepeyucanMbiX. OnHAKO HU ONMH U3 HUX He
BO3BpalllaeT CUMBOJIbHBIX CBOUCTB, YTOObI COXPAHUTh UX (PYHKIIMOHaNbHY coBMecTUMOCTh ¢ ECMAScript
5. Ilo ato#t mpuurne B ECMAScript 6 6bi1 no6aBnen meton Object.getOwnPropertySymbols (),
MO3BOJISIIOIIUEI U3BJE€KATh CUMBOJIbHbIE CBOUCTBA 00BEKTOB.

Meton Object.getOwnPropertySymbols () Bo3BpallaeT MacCUB COOCTBEHHBIX CUMBOJIbHBIX CBOM-
CTB, KaK MOKa3aHO HHUXKe:

let uid = Symbol.for("uid");
let object = {
[uid]: "12345"

let symbols = Object.getOwnPropertySymbols(object);

console.log(symbols.length); // 1
console.log(symbols[0]); // "Symbol (uid)"
console.log(object[symbols[0]]); // "12345"

B sToMm npumMepe object uMeeT enMHCTBEHHOE CUMBOJbHOE CBOHCTBO ¢ UMeHeM uid. Meton Object
.getOwnPropertySymbols () Bo3BpalllaeT MacCHB, COAEPXKALIUU TOJIBKO 3TOT CUMBOJIL.

Bce 06bexThl M3HAUaAbHO He MMEIOT COOCTBEHHBIX CHMBOJIBHBIX CBOHCTB, HO MOT'YT HacJ/ed0BaTb CHM-
BOJIbHbIe CBOHCTBa OT cBoux mnpototunoB. B ECMAScript 6 onpenessieTcsi HECKONBKO TaKHX CBOHCTB,
peasiM30BaHHBIX C UCMOJNb30BAHUEM CMAHOAPMHbLY CUMBOAOS.
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JKcnopTupoBaHWe BHYTPEHHUX OMepaLuv B BUAE CTaHAAPTHbIX CHUM-
BOJIOB

[naBnoii Temoit miss ECMAScript 5 6bl710 3KCTIOPTHPOBAaHKE U ONpefiesieHHe HEKOTOPBIX «HEOOBIUHBIX»
Bo3MOxKHOCTel JavaScript, koTopble pa3paboTUMKKU He MOTJIM CBIMUTHPOBAaTh B TO BpeMs. CrenudpuKauus
ECMAScript 6 npomosKuia 3Ty TpaaUIHKI0 ¥ NpeiycMaTpPUBaeT SKCIIOPTHUPOBaHUE ellle OOJbLIETO KOJH-
4yecTBa BO3MOXKHOCTEH, TNpexKae MPUHANJIEKABIINX BHYTPEHHEH JIOTHKe $i3blKa, [JIsi ONpelesieHHs OCHOB
NOBeJleHUs] HEKOTOPbIX 0ObEKTOB B OCHOBHOM 3a CYeT NPHUMEHEHHUs] MPOTOTHUNA CHMBOJbHBIX CBOHUCTB.

B ECMAScript 6 nMmeeTcsi HeCKOJNBKO TpenonpeeseHHbIX CUMBOJIOB, KOTOpble HAa3bIBAIOTCH CMAM-
dapmuoimu cumeosramu (well-known symbols) v TpencTaBISIOT TUIOBble ornepauud JavaScript, npexne
CUMTABILKECS BHYTPeHHUMH. KaxKIblii CTaHOAPTHBIM CUMBOJ MpPENCTaBJeH CBOHCTBOM 00BeKTa Symbol,
HanpuMep Symbol.match.

K cTaHmapTHbIM CMMBOJIaM OTHOCSITCS:

e Symbol.hasInstance. Meton, ucnosb3yetcsl onepatopoM instanceof a/s npoBepku NpHUHAN-
JIE?)KHOCTH K KJaccy.

e Symbol.isConcatSpreadable. Jlornyeckoe 3HayeHHe, yKa3blBawlilee, YTO METOl Array.pro-
totype.concat () nomxeH pa3buBaTh MAaCCUBbI HA OTHEJIbHbIE 3JIEMEHTHI, [10Jy4aeMble B apryMeH-
Tax.

e Symbol.iterator. Merox, Bo3Bpallawlii ntepatop (onuceiBaeTcs B ryase 8).
e Symbol.match. Meton, ucnosnb3yeMblilt String.prototype.match() aad cpaBHeHHs CTPOK.

e Symbol.replace. Meton, ucnosnb3dyemMbld String.prototype.replace() s 3aMeHbl MOA-
CTPOK.

e Symbol.search. Merton, ucnonb3yeMbli String.prototype.search() npas noucka Mon-
CTPOK.

e Symbol.species. KoHcTpyKTOp 1151 CO3MaHUsI IPOM3BOAHBIX KJIAacCOB (OmMMchiBaeTcsl B ryase 9).
e Symbol.split. Metopn, ucnonb3yeMblit String.prototype.split () anas pa3bueHUs CTPOK.

e Symbol.toPrimitive. Meron, Bo3BpallaoLKi 3jJeMeHTapHOe MpeACTaBNeHHe 3HAUEHUS1 00beK-
Ta.

e Symbol.toStringTag. CTpoka, ucnoab3dyemasi Object.prototype.toString() nas cosdna-
HUSI OMHCaHHUs 00BbeKTa.

e Symbol.unscopables. O6beKT, CBOHWCTBA KOTOPOTO SIBJASIIOTCS UMeHaMHM CBOHCTB OOBEKTOB, He
NOAJeXKAalllUuX BKJIOYEHUIO B HHCTPYKLUHIO with.

HekoTopble U3 CTaHAAPTHBIX CUMBOJIOB OOCYXKIAIOTCH B CJAeNyIOLUMX pasfenax, Apyrue OyAyT oOCyxK-
NaThCsl Ha MPOTSXKEHWU OCTaBILENCS YAaCTH KHUTH, TaM, TJie 3TO YMEeCTHO.

[lepesanuch meTona, onpenesnsieMoro CTaHAAPTHBIM CHUMBOJIOM, MpeBpalllaeT OObIYHBIA O0OBEKT B 3K30-
THUECKHH, MOTOMY YTO TPH 3TOM HU3MeHsieTCs HeKOTOpOe BHYTPeHHee MOBelleHHe MO YMOJYaHHI. IDTOT
MpHeM He OKa3blBaeT MPAKTUUYECKOrO BJAWSIHHUS Ha Ball KOM; CyAsl MO OMNWCAHHUIO B creludUKaluH, OH
NPOCTO U3MEHSeT OOBEeKT.
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Metop Symbol.hasInstance

Kaxnas ¢pynkuus umeetr Meton Symbol.hasInstance, onpeaesiouni, ABAseTCS JU JaHHBIA 00b-
eKT 3K3eMIJIsipoM 3Tod PpyHKuuu. Meton omnpeznensiercs B Function.prototype, nostomy Bce QpyHK-
[IMK HaCJeNYyIOT MoBeAeHHe 0 yMOJMYaHHUIO /i cBoiicTBa instanceof. CeoiicTBo Symbol.hasInstance
OIpe/iesIeHO KaK HellOCTyINHOe AJ51 3aMHCH, HACTPOUKHU U Mepeyuc/ieHusl, YTOObl rapaHTUPOBATh HEBO3MOXK-
HOCTb €ro nepesamnucy Mo OlHnoKe.

Meton Symbol.hasInstance npHHHMaeT eIWHCTBEHHBIH apryMeHT: npoBepsieMoe 3HaueHHe. OH
BO3BpalllaeT true, ecaud yKa3zaHHOe 3HAueHUe SBJASEeTCS 3K3eMIIspoM (GyHKUMH. UToObl mpoiie OblIO
NIOHATDH, KaK JedcTByeT MeTol Symbol.hasInstance, B3[VISHUTE Ha CJAEAYIOULYI HHCTPYKLHUIO:

obj instanceof Array;
OHa 3KBHUBaJeHTHA UHCTPYKIIUHU:
Array[Symbol.hasInstance] (obj);

daxtuuecku ECMAScript 6 onpenensier oneparop instanceof Kak COKpalleHHBIH BapHaHT BbI30Ba
metona. Y tenepb, Korja B paboTe yuyacTBYeT BbI30B MeTONa, Bbl MOXKeTe HU3MEeHUTb MO0BeeHHe orepaTopa
instanceof.

Hanpumep, nonyctum, uto TpebyeTcs: onpeneuTb (PYHKIHUIO, KOTOPash YTBEPXKAAET, UTO HUKAKOH 00b-
eKT He sIBJsieTCsl ee 3K3eMIspoM. Ly 3TOro HOCTaToOuHO 3acTaBUTh Symbol.hasInstance BepHYTb
false, KakK MMOKA3aHO HHUXKE:

function MyObject() {
// mycTas

Object.defineProperty(MyObject, Symbol.hasInstance, {
value: function(v) {
return false;

})
let obj = new MyObiject();

console.log(obj instanceof MyObject); // false

UroO6bl nepes3anucaTb CBOWCTBO, HENOCTYIHOE [Jif 3alHCH, HEOOXOAMMO MPUMEHUTb MeTon Object
.defineProperty (), Kak 3TO AeJjiaeTcd B JaHHOM IIPUMepe, UCIOJb3YIOIIeM 3TOT METO/ A/ Nepesalu-
cu Metona Symbol.hasInstance HoBo# ¢yHkKMK. HoBas dyHkuKs Bcerna Bo3Bpauiaetr false, nosto-
My, laxKe eCcJid obj NeUCTBUTENbHO ABJAETCA 3K3eMIIIPOM Kiacca MyObject, oneparop instanceof
BepHeT false nocJje Boi30oBa Object.defineProperty()

KoHeuHO, MOXXHO Tak)ke MPOBEPUTb 3HAUeHHE U HCXOAS U3 HEKOTOPbIX YCJOBHH peLINUTb, AOJKHO
JIU 3HaYeHHWe CUYUTAThCs 3K3eMmyisspoMm. Hampumep, uucioBbie 3HaueHHsi oT 1 mo 100 mMoxkHO cuMTaTth
3K3eMIJIsipaMH CIlelHaJbHOr0 YHUCJAOBOro Tuna. YToObl MoJydUTh 3TO MOBeAEHHE, MOXKHO HamUcaThb TaKoH
KOZL:

function SpecialNumber() {
// mycras

Object.defineProperty(SpecialNumber, Symbol.hasInstance, {
value: function(v) {
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return (v instanceof Number) && (v >=1 && v <= 100);

})

var two = new Number(2),
zero = new Number (0);

console.log(two instanceof SpecialNumber); // true
console.log(zero instanceof SpecialNumber); // false

STOT KOJ onpenesser meton Symbol.hasInstance, Bo3BpallalWUK true, eciu 3HAYEHHE SBJSET-
csl ak3eMisipoM Number, a Takxke HaxomuTcs B rpanunax mexay 1 u 100. [Tostomy SpecialNumber
yTBepPKIAeT, UTO tWO SBJFETCS €ro 3K3eMISApOoM, Naxe ecau Mexny (QpyHKuued SpecialNumber u
nepeMeHHOH two He cyulecTByeT npsiMol cBsisu. O6paTuTe BHUMaHHe, YTO JIeBbIH onepaHa instanceof
JOJIKeH ObITb 00BEeKTOM, 4TOOBI Mpour3olles Bbi3oB Symbol.hasInstance, NoToMy 4TO A/ 3HaUY€HHUH,
He ABJs0OLIUXCA 00beKTaMH, onepaTop instanceof Bcerna Bosppauiaet npocto false.

NMPUMEYAHUE
MoxHO Takke nepesanucaTb CBOMCTBO MO YMOSYaHUKO Symbol.hasInstance BO BCeX
BCTPOEHHbIX (PYHKUMAX, TaKMX KaK Date U Error. OAHAKO 9TO HE pekoMeHOyeTCH, NOTOMY
4YTO BIMSIHWE Ha KOL MOXEeT oKa3aTbCH BeCbMa HeOoXugaHHbIM. Jlydwe nepeonpenensitb
mMeToq Symbol.hasInstance TONbKO Afsi COBCTBEHHbIX PYHKUWA, M TOMbKO KOrga 3To
AENCTBUTENBHO HEOBX0ANMO.

CeoiictBo Symbol.isConcatSpreadable

Meton concat () maccuBoB B JavaScript mpenHasHaueH 1Jisi CJAUSIHUSL ABYX MaccuBoB. Huke moka-
3aHO, KaK OH HCIOJb3yeTCs:

let colorsl [ "red", "green" 1],
colors2 = colorsl.concat([ "blue", "black" ]);

console.log(colors2.length); // 4
console.log(colors2); // ["red","green","blue", "black"]

SDTOT Ko n00aBJisfeT HOBLIM MacCUB B KoHell colorsl U co3maeT colors2 — eQuHBIH MAacCUB, BKJIIO-
YawLMH Bce 3JieMeHThl U3 060ux MaccuBoB. Ho Meton concat () MoxXeT TakxkKe MPUHUMATh apryMeHThHI,
He SIBJSIIOLIMECS MacCUBaMHU; TaKMe apryMeHThl IPOCTO A00aBJAAIOTCS B KOHell MaccHMBa. Hanpumep:

let colorsl = [ "red", "green" ],
colors2 = colorsl.concat([ "blue", "black" ], "brown");

console.log(colors2.length); // 5
console.log(colors2); // ["red","green","blue", "black", "brown"]

3nech B BbI30B concat () mepenaercsi NOMOJHUTEJNbHBIA apryMeHT "brown'", KOTOPbIH CTaHOBUTCS
NATHIM 3JeMeHTOM B MaccHBe colors?2. [louemy aprymeHT-mMaccuB oOpabaTbiBaeTcss MHaue, YeM CTPOKO-
BbIH aprymeHT? B crneundukaunu a3sika JavaScript roBoputcs, 4To MaccHBbl aBTOMaTHYECKH Pa30UBAIOTCS
Ha OT/eJbHblE 3JeMeHThbl, a Apyrue Thnbel — HeT. Mo cnenuduxkanuun ECMAScript 6 He 6bl10 HUKaKOH
BO3MOXKHOCTH CKOPPEKTHPOBATb 3TO IOBELEHHE.

CpoiicTBo Symbol.isConcatSpreadable — 3To Jioruueckoe 3HauyeHHe, KOTOPOE yKa3blBaeT, YTO
ec/iM 00BeKT MMeeT CBOHWCTBO length M UHC/IOBBIE KJIIOUM, 3HAYEHHUS €ro YUCJOBBIX CBOMCTB HOJIXKHBI
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n06aBJsATbCS B pe3y/bTaT Bbl3oBa concat () Mo oTaeabHOCTH. B oT/iiMuMe OT APYrUX CTAaHAAPTHBIX CHUM-
BOJIOB, 3TO CHMBOJIbHOE CBOHCTBO MO YMOJYaHHUIO MPUCYTCTBYET He y BCeX CTaHAApPTHBIX 00bekToB. OHO
[2eT BO3MOXKHOCTb MOBJIMATh HA MOBeleHUe MO yMOJUYaHHIO MeToa concat () onpeieseHHBIX THUIIOB 00b-
eKTOB. Bbl MokeTe 3acTaBUTb Jil0OOH THI AeHCTBOBATb MOAOOHO MacCHBaM, BbI3biBasi MeToj concat (),
KaK M0Ka3aHO HUXKe:

let collection = {
O: "Hello",
1: "world",
length: 2,
[Symbol.isConcatSpreadable]: true

let messages = [ "Hi" ].concat(collection);

console.log(messages.length); // 3
console.log(messages) ; // ["hi","Hello", "world"]

O6bekT collection B 3TOM NpUMepe HAaCTPOeH Tak, YTO BBITIIAUT KaK MacCHB: OH HMeeT CBOH-
cTBO length W nBa yuca0BBIX Kato4ya. CBolcTBY Symbol.isConcatSpreadable npucBoeHO 3HaYeHHe
true c 1eJbl0 N0OKa3aTb, UTO 3HAYEHHs] CBOMCTB OOBbEKTa JOJKHBI 100aBJATHCS B MAcCHB IO OTHIEJbHO-
ctu. Korna concat () nmonydyaetr o6bekT collection, oH nomeniaet B MaccuB pesysnbrata "Hello" u
"world" B BHUJE OTHEJBbHBIX 3JEMEHTOB, CJeAYIOIIUX 3a 3JeMeHToM "hi".

NMPUMEYAHUE
CBoncTBY Symbol.isConcatSpreadable MOXHO Takke MNPUCBOUTb 3HayeHWe false B
Krnaccax, rnpon3sogHbiIX OT MaCCHUBOB, YTOObI npegoTBpatnuTb UX OeneHne Ha 3reMeHThbl B
Bbl3oBax concat (). NogpobHoCcTM cMmoTpuTe B pa3gene «HacnemoBaHue B NPOW3BOAHLIX
knaccax» rnasbl 9.

CBouicTtBa Symbol .match, Symbol.replace, Symbol.search u Symbol.split

CTpoku U peryssipHble BbIpaxkKeHHsl Bcerna OblM TeCHO CBS3aHbl Mexay co6oi B JavaScript. B uacr-
HOCTH, CTPOKOBBIH THUIl HMeeT HECKOJbKO MeTOMO0B, MPUHUMAIOIIUX peryJ/sipHble BbIpaXKeHHUsS B KayecTBe
apryMeHTOB:

e match(regex). OnpenensieT, COOTBETCTBYET JIM JaHHAsl CTPOKA PEryJsIPHOMY BbIpaXKEeHHIO.

e replace(regex, replacement). 3amellaeT COBNAJEHHUS C PEryJsPHBIM BbIpa’KeHHEM CTPOKOH
replacement.

e search(regex). OTbICKHMBaeT B CTPOKE COBMAJieHHE C PeryJ/sipHbIM BbIpaXKeHHEM.

e split(regex). [IpeoGpasyer cTpoKy B MaccuB, pa3buBasi ee IO COBMNANEHHUSIM C PeryJsipHBIM
BbIpaK€HHEM.

o nosiBnenuss ECMAScript 6 B3auMOIeiHCTBHS 3THX METONOB C PETyJsPHBIMU BbIPAXKEHUSIMH ObLIH
CKPBITBI OT pa3paboOTYMKOB, UTO JHIIAJI0 UX BO3MOXKHOCTH HMHUTHUPOBATH PEryJisipHble BbIPayKEHUSI C HC-
nonb3oBaHueM cBoux o06bekToB. B ECMAScript 6 ompenensiioTcsi ueTbipe CHMBOJA, COOTBETCTBYIOLIHE
3THUM 4YeTblpeM MeTonaM, (haKTHUeCKH 3KCIOPTUPYIOLLKe NpelonpeaeseHHOe 0BeleHHe BCTPOEHHOT0 00b-
ekTa RegExp.

CumBosibl Symbol .match, Symbol.replace, Symbol.search u Symbol.split npencraBasioT
METObl apryMeHTa C PeryJsipHbIM Bblpa)kKeHUeM, KOTOpble AOJKHbI BbI3bIBATbCS [AJSl TIEPBOrO apryMeHTa
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Metona match (), Metona replace (), Mmetoga search() u Metona split () cooTBeTcTBeHHO. YeTbipe
CUMBOJIBHBIX CBOMCTBA NpHHaA/JexkaT RegExp.prototype U onpene/sioT peau3alulo 110 YMOJYaHHUIO,
KOTOpas NOJ2KHA HCII0/b30BATHCA CTPOKOBBIMU METONAMH.

3Has 3TO, MOXKHO CO31aTb OOBEKT MJisi MPUMEHEeHUs] B CTPOKOBBIX METOHAX TOJ BHJIOM PEryJsipPHOTO
BbipaxkeHusi. JlJig 3TOro MOXKHO MUCMOJb30BaTh CJAEAYIOLIHME CHUMBOJIbHbIE (PYHKIIUU:

e Symbol.match. [IpuHuUMaeT CTPOKOBBIM apryMeHT M BO3BpalllaeT MAacCUB COBMNaAeHUH Wiad null
B CJlyyae UX OTCYTCTBUSA.

e Symbol.replace. [IpuHuMaeT CTPOKOBBIH apryMeHT U CTPOKY 3aMeHbl M BO3BpAaLlaeT CTPOKY.

e Symbol.search. [IpuHuMaeT CTPOKOBBIH apryMeHT W BO3BpalllaeT UMUCJIOBOW HWHIEKC COBMANEeHUSs
U1 — 1, ecsu coBnageHue He HaUAEHO.

e Symbol.split. [IpuHHMaeT cTPOKOBBIH apryMeHT U BO3BpallaeT MacCHUB C (hparMeHTaMH HCXOAHON
CTPOKH, pa3bUTOH MO COBNALEHUSIM.

B03M0OXHOCTb omnpefiesisiTh 3TH CBOHCTBAa B 00BbEKTaxX MO3BOJISET CO3/aBaTb OOBEKTHI, peasu3yloline
COMOCTaBJIeHHe C 11a0JOHOM 0e3 MpUMeHEeHHsl PeryJsipHbIX BbIpa*K€HHUH, U UCIOJb30BaTh 3TU 0OBEKTH B
MeTolaX, MPUHUMAIIIKUX pery/sipHble BbipaxkeHus. CJenyOIIMHA TpUMep IeMOHCTPUPYET 3TH CHUMBOJIBI B
JNeHCTBHUH:

// daxTHUueCKHN BKBUBAJIEHT pPEryJsapHOro BHpaxeHus /*.{10}$/
let hasLengthOf10 = {
[Symbol.match]: function(value) {
return value.length === 10 ? [value.substring(0, 10)] : null;
by
[Symbol.replace]: function(value, replacement) ({
return value.length === 10 ? replacement + value.substring(1l0) : value;
by
[Symbol.search]: function(value) {
return value.length === 10 ? 0 : -1;
},
[Symbol.split]: function(value) ({
return value.length === 10 2 ["", ""] : [value];

let messagel "Hello world", // 11 3HaxkoB
message2 = "Hello John"; // 10 3HaxkoB

let matchl = messagel.match(hasLengthOf10),
match?2 = message2.match(hasLengthOf10);

console.log(matchl); // null
console.log(match?2); // ["Hello John"]

let replacel = messagel.replace(haslLengthOf10),
replace2 = message2.replace(hasLengthOf10);

console.log(replacel); // "Hello world"
console.log(replace2); // "Hello John"

let searchl = messagel.search(hasLengthOf10),
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search?2 = message2.search(hasLengthOf10);

console.log(searchl); // -1
console.log(search2); // 0

let splitl = messagel.split(hasLength0Of10),

split2 = message2.split(hasLengthOf10);
console.log(splitl); // ["Hello world"]
console.log(split2); VA A

[esnb cosnanus oobekta hasLengthOf10 — mosyuyuTb 3KBUBAJIEHT PEryJ/sSiPHOTO BbIPaXKeHHSs, KOTO-
pOMY COOTBETCTBYIOT CTPOKH, UMelollyio A/uHY, paBHyto 10. Bce yeThipe Metona B hasLengthOf10 pe-
aJIU3yI0TCSl C UCMOJb30BAHUEM COOTBETCTBYIOLIMX CUMBOJIOB M 3aTeM NPUMEHSIOTCS K ABYM cTpokam. [lep-
Bas CTPOKa, messagel, coaepKUT 11 3HAKOB M He COOTBETCTBYeT YCJOBHIO; BTOpasl CTPOKa, message2,
conepKUT 10 3HaKOB M cOOTBeTCTBYeT yc/aoBHio. HecmoTpsi Ha To uTo 06bekT hasLengthOf10 He ABJs-
eTCs PeryJ/fpHLIM BbIpaXKE€HHEM, OH IepelaeTcsl B BbI30Bbl CTPOKOBBIX METOLOB M MPABUJILHO HUCIIOJb3YeTCs
UMM Os1arogapsi AOMOJHUTEJbHBIM METOLAM.

IT0 ObLJ JIUIIb IPOCTON MPUMEP, TEM He MeHee BO3MOXKHOCTb BBIMOJHATh 00Jiee CJI0KHbIE COMOCTaBJIe-
HHUs, 4eM I103BOJIAIOT peryJ/sipHble BbIpa)KeHHsl, OTKPbIBAET LIMPOKOE MoJie [Jisi CO3JaHUsl HeCTaHJAapTHLIX
CPeICTB COMOCTaBJIeHUs C IIAa0JOHOM.

MeTtog Symbol.toPrimitive

JavaScript yacto neiTaeTcs HessBHO peoOpPa3oBbIBaTh 0OBEKTHI B dJeMeHTapHble 3HAUeHHsI, KOraa MpH-
MeHSIIOTCSl omnpejesieHHble onepauuu. Hampumep, npu cpaBHEHHUH CTPOKM C OOBEKTOM C HCIOJb30BAHU-
eM olepaTopa paBeHCTBa (==) mepen cpaBHeHHEM OOBeKT MpeobOpa3yeTcsi B 3IJEeMEHTApHOe 3HaueHHe.
KakuMm [0/KHO OBITb 3TO 3J€eMEHTAapHOe 3HaueHHe, paHblle ONpelnessoch BHYTPEHHHMM OlepaLUsIMH,
Ho ECMAScript 6 oTKpblia HOCTYNn K 3TOMY MeXaHU3My (cIesiaB ero M3MeHsieMbiM) B BUIe MeTOMa
Symbol.toPrimitive.

Meton Symbol.toPrimitive onpepessercss B MPOTOTHIIE KaxKAOTO CTAHAAPTHOrO THUMA U peasiu-
3yeT npeobpa3oBaHHe OOBEKTOB B 3JeMeHTapHble 3HadeHusi. Korma BosHHKaeT HeOOXOAHMOCTb B TaKOM
npeoOpa3oBaHUM, BbI3biBaeTcsl MeTon Symbol.toPrimitive ¢ eqMHCTBEHHBIM apryMeHTOM, KOTOPBIH B
crielUUKalUK yIIOMHHAaeTcs ol uMeHeM hint. ApryMeHT hint MoXKeT NPUHMMATh OJHO M3 TPeX CTPO-
KOBBbIX 3HaueHWi. Ecin B HeMm mepenaetcs cTpoka "number", meton Symbol.toPrimitive poskeH
BepHYThb uucyo. [Ipu nepenaue ctpoku "string" no/kHa ObITh BO3BpallleHa CTPOKA, a Mepefadya CTPOKHU
"default" o3HayaeT, 4TO olepalysd He UMeeT KaKUX-TO MPEANOUYTeHHU B OTHOLUEHHUU THUIIA.

Jnst 6ONBbIIMHCTBA CTAHAAPTHBIX 0ObEKTOB UMCJOBON PEXHUM HeHCTBYeT, KaK OMUCBhIBAETCS HUXKeE:

1. BriswiBaeTcs MeTon valueOf () u BO3BpallaeTCd ero pe3yJabTaT, €CJAHU OH ABJAeTCAd 3JIeMEHTAPHbIM
3HaUYeHHEM.

2. WMHaue BbI3bIBaeTCsl MeToln toString () W Bo3BpalllaeTcsi er0 Pe3y/bTaT, eCJd OH SIBJISETCS 3JeMeH-
TAPHBIM 3HAUEHHUEM.

3. Wnaue B0o30OyxkmaeTcs omnoKa.

AnanornuHo aJ1s1 60JbLIIMHCTBA CTAHAAPTHBIX 0OBEKTOB CTPOKOBBIH PEXHUM AEHCTBYET MO CJAedYIOLeMYy
aJITOPUTMY:

1. BrisbiBaeTcs MEeTO[ toString( ) U BO3BpallaeTcd €ero peayJbraT, €CJIU OH ABJACTCA 3JIEeMEHTAPHBIM
3HaUYeHHEM.

2. HWnaue BBI3bIBaeTcs Meton valueOf () W Bo3BpalllaeTcs ero pesyJsbTaT, €C/JAU OH SBJSETCS 3JeMeH-
TapHBIM 3HAUYEHHEM.
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3. Wnaue B0o30OykmaeTcst omnoKa.

Bo MHorux cjaydasix cTaHmapTHble OOBbEKTbl HHTEPIPETHPYIOT peKUM Mo ymosndaHuioo ("default")
KaK 3KBHBaJIeHT UHCJIOBOrO pexkuma (Kpome Date, 1Jsi KOTOPOTrO MO YMOJNYaHUIO NEHCTBYET CTPOKOBBIH
pexum). OmnpenenuB cBod MeTon Symbol.toPrimitive, MOXKXHO M3MEHHUTb MOPSIOK TPeoOpa3oBaHus,
YCTaHOBJIEHHBIH 110 YMOJIYaHHIO.

NMPUMEYAHUE
Pexvm no ymonuaHuio ucnonb3yetcs TOMbKO onepatopamMu == WU +, a TakKke Korga

KOHCTPYKTOPY Date nepedaeTcsd €AWHCTBEHHbIM aprymeHT. bBonblWnMHCTBO onepaunin
NCNOSb3YIOT CTPOKOBLIN U YMUCITOBOWN PEXUM.

YroOBl U3MEHHUTD MOBELEHHE 110 YMOJIYAHHIO MeXaHU3Ma I1peoO0pa3oBaHHUsl, Hy>KHO NPUCBOUTb Symbol
.toPrimitive ¢yHKUMIO KaK 3HayeHHe. Hanpumep:

function Temperature(degrees) {
this.degrees = degrees;

Temperature.prototype[Symbol.toPrimitive] = function(hint) {

switch (hint) {
case "string":
return this.degrees + "\u0OObO"; // 3Hak rpanyca

case "number":
return this.degrees;

case "default":
return this.degrees + " degrees";

bi
var freezing = new Temperature(32);

console.log(freezing +"!"); // "32 rpagyca!"
console.log(freezing / 2); // 16
console.log(String(freezing)); // "32°"

B sTom cueHapuu omnpepessieTcsi KOHCTpPyKTop Temperature W nepeonpefnensercs Meton Symbol
.toPrimitive B mporotune. OH BO3BpallaeT pa3Hble 3HAYEHHUS B 3aBUCHMOCTH OT aprymeHTta hint,
OTpeleNsoIero pexKUM: CTPOKOBBIH, YUCJAOBOH MK MO yMOJ4aHUIO (3HaueHHe apryMeHTa hint BblGHpa-
eTcst nBHKKOM JavaScript). B ctpokoBom pexkume yHKUUS Temperature () Bo3BpallaeT TeMIEpaTypy
co 3HaukoM IOHMKoza, 0603HaYaOLMM I'pagychl. B unc/0BOM pexrMe oHa BO3BpalllaeT MPOCTOE YUCJIO, a
B pexKHMe 110 yMOJIYaHHI0 N06aBJsieT K UUCHy CJoBO degrees (rpamyca).

Kaxxnasi HHCTPYKLMS BbIBOAA BbI3bIBaeT Mepenady aprymMeHTa hint, orinuarouerocs ot apyrux. Ormne-
paTtop + BKJ/IOYAeT PEeXKUM I10 YMOJYAHHIO, IlepefaBas B apryMeHTe hint snadeHue "default", onepa-
TOp / yCTaHaBJ/MBaeT YMCJOBOH pexXHM, NepefaBas B apryMeHTe hint 3HaueHue "number", a QpyHKUUA
String() ycTaHaB/MBaeT CTPOKOBBIH pexHUM, Nepenanasi B apryMeHTe hint 3Hauenue "string". Bo
BCEX TPeX peXMMaxX MOXKHO BO3BpalllaTh pa3Hble 3HAYEHHS, HO PEXHUM II0 YMOJYAHHUIO NEUCTBYeT Kak
CTPOKOBBIM MJIM YHCJIOBOH PEXKHM.
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CeoiicTtBo Symbol.toStringTag

OnHo#t M3 caMbIX HHTepecHBIX MpobseMm B JavaScript 6bl70 CylecTBOBaHHE HECKONbKHX TJ106aNbHBIX
OKpY2KeHHUH BbINOJHEeHUs1. Takoe ciydanoch B BeO-Opay3epax, Korja CTpaHulla UMeJa IjaaBawoline hpeidMebl
(iframe), moToMy 4TO cTpaHMIIA W MJaBawolIfe (pedMbl UMeJHd COOCTBEHHBIE OKDPYXKEHHs BBIMOJHEHHS.
OO6bIYHO 3TO He NpefacTaBJsieT 60JbIIOH NPoOJeMbl, IOTOMY UTO Mepefaya JaHHBIX MeXIYy OKPYKeHUSIMU
BBINIOJIHSIETCA JOCTATOYHO NpocTo. [Ipobsema Bo3HHKaeT NMpH MONBITKe ONpele/uTh TUIl 00beKTa MocJe ero
nepefayd MexAy pasHbIMM 0ObeKTaMH.

Kanonuyeckum npumepom 3ToH npobJjeMbl MOXKET CJAYKUTh Mepefaya MaccuBa U3 (peiiMa B CTPaHUILY,
comepxkallyio ¢peim, uau Hao6opot. B Tepmunosornn ECMAScript 6 niaBarouuii dhpeiim u copepkaias
ero CTpaHulla MPeCTaBJsIOT pa3Hble npocmparcmaa (realm) — OKpyXKeHHUs BbINOJHeHHs /s JavaScript.
Kaxnoe npocTpaHcTBO MMeeT COOCTBEHHYIO ryo6ajbHy0 06/1aCTb BUAMMOCTH C COOCTBEHHBIMH KOMHUSIMH
rjo6anbHbBIX 00BbeKTOB. B Kakom Obl MpPOCTpPaHCTBE HU CO3[aBaJICl MAacCHB, OH OIpelesieHHO OCTaeTcsl
maccuBoM. OnHako mocJse nepefadd MacchBa B JAPYroe MPOCTPAHCTBO omeparop instanceof Array
nJs1 Hero OyneT BosBpaulath false, MOTOMY UTO 3TOT MAcCHB CO3[aBaJjCsl KOHCTPYKTOPOM M3 IPYroro
MPOCTPAHCTBA, TOTA KaK UAeHTU(UKATOpP Array MpeAcTaB/sieT KOHCTPYKTOP U3 TEKYLIEro MpoCcTpaHCTBa.

PeweHue npobnembl uaeHTUPUKALUU

CTOJNKHYBILKCH € NPoOJeMOl HAEHTU(PUKALIMK MACCUBOB, pa3pabOTUMKKU OBICTPO HALLJIK XOPOLIUH CIIO0-
co6 ee pemleHusi. OHU BBISICHUJIM, YTO BBI30B CTaHAApPTHOro MeTofa toString() obObekTa Bcerjga BoO3-
BpalllaeT MpeackasyeMyto cTpoky. B pesysnbraTe Bo MHOrHX 6ubauoTekax Ha JavaScript mosiBusace ciemy-
omas (QyHKLIUSA:

function isArray(value) {
return Object.prototype.toString.call(value) === "[object Arrayl";

console.log(isArray([])); // true

HecmoTpsi Ha TO 4TO Takoe pelleHHe BBIMVIIAUT HEMHOTO 3aMyTaHHBIM, OHO XOPOILIO CIPaBJ/SIETCS C
3aflauell UAeHTHU(PUKALKUKA MaCCUBOB BO Bcex Opaysepax. Meton toString() He MOAXOOUT IJis HIAEH-
TU(PHUKALKWKA MacCUBOB, TIOTOMY UTO BO3BpalllaeT CTPOKOBOE IMpeNCTaBJeHHE 3JeMEHTOB, CONEePXKAIIUXCS B
oobekTe. Ho MeTon toString() B Object.prototype HuMeeT 0QHY OCOOEHHOCTb: OH BKJIOUaeT B
pes3yJibTaT CTPOKY, ColeprKalllylocsl BO BHyTpeHHeM cBoicTBe [ [Class]]. baaromaps ato#t ocobeHHOCTH
pa3paboTUYMKHK CMOTJIM Peasnu30BaTh CIOCOO OMpeseseHns TUMa 00beKTa, CO3AaHHOTO B IPYTOM OKPYKEHHH.

PaspaboTunku Takke OBICTPO 3aMETHJ/IM, YTO M3-32 HEBO3MOXKHOCTH M3MEHHUTb TAKOe IOBeIeHHEe Me-
TOZa TOT K€ TOAXON MOXXHO TPUMEHHThb, YTOObI MPOBECTH PA3JIUUYHS MEXIY BCTPOEHHBIMU OObEKTAMH H
oObeKTaMH, CO3laHHbIMU pa3paboTunkaMu. Haubosee BaxKHBIM cjydyaeM NPUMEHEHHS 3TOTO pelleHHUs OblL1
06bekT JSON u3 ECMAScript 5.

Ho nosiBnennss ECMAScript 5 mMHorue paspaboTUMKH HCIOJIb30BaNd OUOMHOTEKY json2.js Jlyriaca
Kpokdopna (Douglas Crockford), koTopasi cosnaetr riobanbHbiii 06bekT JSON. Kak Tosbko B Gpayse-
pax crasa MOsIBAATbCA BCTPOEHHAas MOAJep:kKa rjaodanbHoro obbekta JSON, BO3HHKJ/A HEOOXOAUMOCTb
oTan4yaTh 06beKT JSON, nmpefocTaBysieMblid OKpyKeHHeM JavaScript, oT aHaJOrHUHBIX 00BEKTOB, CO31aBa-
eMbIX C MoMollblo 6ubanuoTek. Mcrnonb3ysi TOT ke mpueM, KOTOPbIA OblJ MPOAEMOHCTPUPOBAH B (DYHKLHH
isArray(), MHOrMe pa3pabOTYUKH CTa/JH CO3[4aBaThb NPUMEPHO TaKHe (PYHKIHUH:

function supportsNativedSON() {
return typeof JSON !== "undefined" &&
Object.prototype.toString.call (JSON) === "[object JSON]";

Ta xe ocobeHHOCTb MeTona Object.prototype.toString(), KoTopas mo3BoJuaa pa3padboTUu-
KaM UIeHTHU(PHUIUPOBATb MACCHBHI, NepeaBaeMble Uepe3 IpaHULbl (peliMOoB, fajia BO3MOXKHOCTb OTJIMYATh
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BCTpoeHHble 00beKThl JSON. [[ns o6bekTa JSON, peasn30BaHHOTO B OUOJHOTEKe, BO3Bpallanach CTPOKa
"[object Object]", a njs BCTPOeHHOH BepcuHU — cTpoka "[object JSON]". Takoil momxon cran
(haKTHUYECKHUM CTAHIAPTOM [Ji UAEHTHU(PUKALHUHA BCTPOEHHbIX 0OBEKTOB

OnpepeneHue CTPOKOBbIX MeTOK ansa obbektos B ECMAScript 6

Crneuudurkanus ECMAScript 6 ciomana TeHIEHUHIO BCTPOEHHBIX 00bEKTOB COOOLIATh O CBOEH MOeH-
TUUYHOCTH depe3 Object.prototype.toString(), no6aBuB cumBoJ Symbol.toStringTag. JtoT
CUMBOJI MpeNCTaBJ/seT CBOWCTBO, UMelollleecss B JI0OOM OObeKTe, KOTOpOe OlNpefessieT, KaKoe 3HaueHHe
NOJI2KeH BO3BpalllaTh BbI3oB Object .prototype.toString.call () ang npanHoro obbvekTa. Jas mac-
CHUBOB, HaNpumep, Bo3BpallaemMmoe 3ToM (hyHKLHEH 3HAUeHHUe OnpefesieTcss CTPOKOM "Array", XpaHslleu-
cs B cBoHMcTBe Symbol.toStringTag.

MMeeTcsi Takke BO3MOXKHOCTh H3MeHSITh 3HaueHHe Symbol.toStringTag B CBOMX 00beKTaXx:

function Person(name) {
this.name = name;

Person.prototype[Symbol.toStringTag] = "Person";
var me = new Person("Nicholas");

console.log(me.toString()); // "[object Person]"
console.log(Object.prototype.toString.call(me)); // "[object Person]"

3nech ompefensieTcss 3HaueHWe cBoHcTBa Symbol.toStringTag B Person.prototype, uTobbl
obecrneyuTh CO3laHUe CTPOKOBOTO MPeACTaBJEeHUS MO yMOJYaHHIO. Tak Kak Person.prototype HacJe-
nyet Meton Object.prototype.toString(), 3HaueHHe cBoWcTBa Symbol.toStringTag Takxke
BO3BpalllaeTcsl BBI30BOM MeTona me.toString (). OmHako BBl Bce ellle MOXKeTe ONPelesUTb CBOK Bep-
cUI0 MeTona toString() M peanu30BaTbh MHOE MOBEJEHHE, HE OKa3blBas BJUSHHUS Ha MOBEJEHHE MEeTona
Object.prototype.toString.call(). Bor kak Morsia 6bl BEIIVIAAETh TaKas peasu3allus:

function Person(name) {
this.name = name;

Person.prototype[Symbol.toStringTag] = "Person";

Person.prototype.toString = function() {
return this.name;

}s
var me = new Person("Nicholas");

console.log(me.toString()); // "Nicholas"
console.log(Object.prototype.toString.call(me)); // "[object Person]"

B sTom mpumepe omnpenesnsiercs Meton Person.prototype.toString (), Bo3BpallaloIUi 3HaYe-
HHe cBoiicTBa name. [lockonbKy 3K3eMmIsipsl Person GoJblile He HacaeAyloT MeTol Object .prototype
.toString(), BbI30B me.toString () NEeMOHCTPUPYET M3MEHUBILIEeCH [I0OBEeIeHHE.
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NMPUMEYAHUE
Bce o6bekTbl HacneayT CBOMCTBO Symbol.toStringTag OT Object.prototype, ecnm
OHO He ObIno nepeonpeaeneHo ABHO. 10 yMonyYaHuo 3TO CBOMCTBO XPaHUT CTPOKY "Object™.

Her HuMKakuX orpaHuuyeHH#l Ha 3HaueHUs, KOTOpPble MOXKHO XPaHUTb B cBOHcTBax Symbol.toString
Tag 00beKTOB, CO3[aHHbIX pa3paboTyukoM. Hanprmep, HUUTO He MellaeT BaM MPUCBOUTb CTPOKY "Array"
CBOHCTBY Symbol.toStringTag cBoero o6bekTa, HallpuMep:

function Person(name) {
this.name = name;

Person.prototype[Symbol.toStringTag] = "Array";

Person.prototype.toString = function() {
return this.name;

}s
var me = new Person("Nicholas");

console.log(me.toString()); // "Nicholas"
console.log(Object.prototype.toString.call(me)); // "[object Array]"

B sTom npumepe Br30B Object.prototype.toString() BepHy.a cTpoky "[object Arrayl]l",
KOTOpasi TakyKe BO3BpalllaeTcsl U JJsi HACTOSILIMX MAaCCHBOB. DTOT INpPHUMep JHILIHHUH pa3 IMoAuepKHBaeT,
yTo MeTon Object.prototype.toString() OoJblie He MOXKET CUATATbCH HANEKHBIM CPEICTBOM
UIEHTU(PUKALHUHU TUIIOB OOBEKTOB.

Jl1s1 BCTpOEHHBIX 00BbEKTOB TaKKe MOXKHO U3MEHHTb CTPOKOBYIO MeTKY. J[0CTaTOUHO MPUCBOUTH HOBOE
3HaueHUe CBOHCTBY Symbol.toStringTag npotoTuna o6bekTa, HallpuMep:

Array.prototype[Symbol.toStringTag] = "Magic";
var values = [];

console.log(Object.prototype.toString.call(values)); // "[object Magic]"

B stom mpumepe u3MeHsieTcsl 3HaueHHe cBoWcTBa Symbol.toStringTag /s MacCHBOB, MO3TOMY
BbI30B Object.prototype.toString() BepHys cTpoky "[object Magic]" Bmecto "[object
Array]". XoTs NOCTyNaTb TaK He PEKOMEHAYETCs, B sI3blKe HeT HUUero, 4To 3amnpeliano Obl MogoOHbIe
NEeUCTBHSA B OTHOLIEHUM BCTPOEHHBIX OOBEKTOB.

CeoiicTtBO Symbol.unscopables

WUuctpykuust with sBssieTcss ofHOH M3 KOHCTPYKUMH si3bika JavaScript, BBI3BIBAIOIIMX CaMble Kap-
Kue cropbl. [lepBoHauanbHO 3ayMbiBaBILIAsCS KakK CPeACTBO, MOMOraillee U3bexaTb BBOJA U3OBITOUHOTO
MPOrpaMMHOTO KoJa, MHCTPYKLUUS with roaBepraetcsi KeCTKOW KPUTHKe 32 TO, YTO JesaeT KO TPYAHO-
YUTaeMbIM, OTPULIATEJNBHO CKa3blBaeTCsl HA MPOM3BOAUTENBHOCTH M CIIOCOOCTBYET MOSIBJEHHUIO OMINOOK. B
pesyJbTaTe MHCTPYKLHA with Oblia clenaHa HeJONYyCTHMOH B CTPOrOM peKMMe; 9TO OTpaHHYeHHe 3aTpa-
THBaeT TaKxKe KJIaCChl U MOAYJH, KOTOpble N0 YMOMYAHHIO BKJIOYAIOT CTPOTUH peXHUM, He 1aBas HUKAKOH
BO3MOKHOCTH OOOHUTHU 3TO YCJIOBHE.

Hecmotpsi Ha To uTo B OyaylleM HHCTPYKUMS with, BHe BCSIKUX COMHEHHUH, OyHeT HCKJIOUeHa M3
s3blka, ECMAScript 6 Bce ellle moauep:KHBaeT ee B HECTPOTOM pexKHMMe [IJisi 0OpPAaTHOH COBMECTHMOCTH,
TO €CTb C LIeJIbI0 He HApYLIUTb paboTy CyLleCTBYIOLLIEro Koaa, UCroJqb3ytouero with.

YToObl MOHATH CYTb NMPOOJEMbl, PACCMOTPUM CJEAYIOILHNA (DparMeHT:
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var values = [1, 2, 31,
colors = ["red", "green", "blue"],
color = "black";

with(colors) {
push(color);
push(...values);

console.log(colors); // ["red", "green", "blue", "black", 1, 2, 3]

B stom npumepe nBa BbI30Ba push () BHYTPHM HMHCTPYKUUM with 3KBHUBa/JeHTHBl BbI30BaM colors
.push (), notomy uto with no6aBnsier push kak JoxkanpHy0 npuBs3Ky. CchliKa color ykasbBaeT Ha
NepeMeHHYI0, CO3JaHHYI0 3a NpefeaMyi UHCTPYKUUMHU with, To Ke OTHOCUTCH U K CChlIKe values.

Ho ECMAScript 6 no6aBuna B mMaccuBbl HOBHIH MeTox values. (Mertox values () mnoapo6Ho 00-
cyx)naetcs B riaBe 8.) B pesynbrate B okpyxeHun ECMAScript 6 ccelika values BHYTpPH HHCTPYKIHH
with Jno/KHa cChlIaThCs He Ha JIOKANbHYIO NepeMeHHYI values, a Ha MeTol values MacCHBOB, UYTO
MOXeT HapyLIUTb HOpPMaJibHYI paboTy 3Toro kKoma. ViMeHHO mo 3To#l mpuurHe Obla 100aBJEeH CHUMBOJ
Symbol .unscopables.

CumBos Symbol.unscopables ucno/b3yercsi B Array.prototype ¢ le/bl0 MM0oKa3aThb, OJ5 Ka-
KHX CBOMCTB MHCTPYKLUHS with He noJKHa co3faBaTh JiokaJjbHble nMpuBs3kd. Korma cBoiicTBo Symbol
.unscopables omnpeje/seHo U ABJSETC 00bEKTOM, €ro KJ/IOYM CO 3HAaYeHHeM true HHTepHpeTHPYIOT-
csl KaK HMIEeHTHU(PHUKATOPbl CBOHCTB POAUTE]bCKOrO0 00beKTa, AJS KOTOPBIX MHCTPYKLUMS with He mosx-
Ha c03/aBaTb JOKaJbHble NMPUBS3KU. HuxKe NPUBOAUTCS COAepKHMOe 0 YMOJYaHHUIO CBOHCTBa Symbol
.unscopables njd MacCHUBOB:

// BcTpoeHo B ECMAScript 6 mo yMOJIUaHUIO
Array.prototype[Symbol.unscopables] = Object.assign(Object.create(null), {

copyWithin: true,

entries: true,

fill: true,

find: true,

findIndex: true,

keys: true,

values: true

})

O6bekT Symbol.unscopables uMmeeT 3HayeHHe null B CBOeM CBOHCTBe prototype, 4TO IO-
JlydaeTcsl B pe3yJsbTaTe CO3/laHUsl 00beKTa BbI30BOM Object.create(null), U COmepXKHUT BCE HOBBIE
MeTonbl MaccuBoB, nosiBuBILHecss B ECMAScript 6. (9T MeTonbl MogpoOGHO OMUCHIBAIOTCS B TJaBax 8 W
10.) MHcTpyKuus with He co3naet jiokajbHble MPUBSI3KU JJIS STHX METONOB, Ojarofapsi 4eMy CTapblid KOJ
coxpaHsieT paboTOCIOCOOHOCTD.

B o6uiem ciyuae HeT HEOOXOAUMOCTU OMpPeNesiTh CBOWCTBO Symbol.unscopables nis cBouX 00b-
€KTOB, €CJId OHU He HCIIOJb3YITCH B WUHCTPYKUMAX with, WM BHOCUTb U3MEHEHHS B CYILIECTBYIOLLIHE
00bEKTHI.

B 3aknioueHue

CHUMBOJIBI — 3TO HOBBIM THUI 3JeMeHTapHbIX 3HaueHWH B JavaScript, KOTOpeIH HcMosb3yeTcs AJs CO-
3[@HHSI HeMepeyUuCJUMbIX CBOMCTB, HEHNOCTYNHbIX 0e3 CChIJIKM Ha CUMBOJ. Takue CBOHCTBA He SBJSIOTCS
M0-HaCTOsILLEMY MPUBATHBIMHU, TeM He MeHee U3MEHHTb MJM 3aTepeTb UX M0 OLIMOKe CYIIeCTBEHHO CJIOX-
Hee, a 3HAUUT, OHU IO3BOJISIOT MOBBICUTh YPOBEHb 6€30MACHOCTU AJs (DYHKLUHOHAJIbHBIX BO3MOXKHOCTEH,
TpeOyOLIUX NOMOJHUTENbHON 3alIUThI OT Pa3paboTUHUKOB.
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CHMBOJIBI MOXKHO CHa0KaTb OMUCAHHUAMM, YNPOLIAIIMMUA UX UaeHTHUUKauuo. [lonnepxkka rnobanb-
HOTO peecTpa CUMBOJIOB JlaeT BO3MOXKHOCTb HCII0/Ib30BaTh B PasHbIX (hparMeHTax Koja oOlive CHMBOJIBI.
Takum o6pasom, OOUH U TOT K€ CUMBOJ MOXHO MCMOJb30BaTh B Pa3HbIX MeCTax.

Metonbl, Takue Kak Object.keys() uau Object.getOwnPropertyNames (), He BO3BpallaloT
CUMBOJIBI, 03TOMy cretudukanuss ECMAScript 6 no6aBusa HOBEIH MeTon Object.getOwnProperty
Symbols (), 4ToObl JaThb BO3MOXKHOCTb H3BJIEKaTb CHMBOJIbHbIE cBoWcTBa. /51 ompeneseHusi CUMBOJIb-
HBIX CBOMCTB IO-NIpPeKHEMYy MOXKHO MCIOJb30BaTh MeToAbl Object.defineProperty() u Object
.defineProperties().

CraHgapTHble CUMBOJIBI OTKPBIBAIOT JOCTYI K BHYTPeHHEH (PYHKLUHOHAJbHOCTH CTAHIAPTHBIX 00BEKTOB
U OMNpenessioTcsl Kak riobajbHble KOHCTAHTBI-CUMBOJIBI, TaKHe Kak CBOHCTBO Symbol.hasInstance. B
criellM(UKALUKU 3TH CUMBOJIbl HAUMHAIOTCS ¢ npedukca Symbol. U MO3BOJSIOT pa3paboTuMKaM U3MEeHSThb
NoBeJleHHUe CTAHIAPTHBIX 0OBEKTOB.
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MHoxkecTBa M accounatuBHble MaCCHUBDI

Hoaroe Bpemsi B JavaScript nmescss ToabKO OAMH THUI KoJeKUHH — Tun Array. (Hekotopsle paspa-
OOTUMKH YTBEP2KIAKOT, YTO BCe OOBEKTHl MOMUMO MACCHBOB SIBJSIIOTCS KOJJIEKLUSMHU Map KJi04/3HayeHHe,
OHAKO CJIeNyeT 3aMeTHUTh, YTO NePBOHAUAJNBHO OHHM MMeJH HHOe TpeHa3HayeHHe, OTIHUHOe OT MacCHBOB.)
Maccusbl B JavaScript ucnosb3yroTcsi TOUHO Tak »Ke, KaK MacCHBbl B APYTMX SI3blKaX, HO JIO MOSIBJIEHHS
ECMAScript 6 n3-3a HexBaTKM KOJJEKUHH APYTMX BHIOB MacCHBbl YacTO NPHUMEHSJINCh KaK OYepeid H
cTekd. MaccuBBl TO3BOJISIOT HUCIONB30BaTh TOJBKO UHCJOBblE HHIEKCHI, NTOITOMY, KOTAA BO3HHKAET IO-
TpeOHOCTb B HEYMCJOBBIX MHIEKCAX, Pa3pabOTUMKH HCIONB3YIOT OOBEKTH, He SIBJSIOLIHECS MAacCHBAMH.
DTO NpUBEJIO K CO3[aHHI0 HeCTAHAAPTHBIX peau3alril MHOXKECTB W aCCOLMAaTHBHBIX MacCHBOB Ha OCHOBE
NPOCTHIX 0OBEKTOB.

Mmwosxecmso (set) — 3TO CIMCOK HEMOBTOPSIIOMIMXCS 3HauUeHHE. OOBIYHO MPU HUCMOJIb30BAHUM MHOXKE-
CTBa HET HEOOXOAUMOCTH 00pallaThCsl K OTAENbHBIM €ro 3JeMeHTaM, KaK B Cjydae ¢ MacCHBaMH; ropasio
yaile TpebyeTcs MPOCTO NMPOBEPUTH MPHUCYTCTBHE B MHOXKECTBE HEKOTOPOro 3HaueHUs. AccoyuamusHolil
maccug (map) — 3TO KOJJIEKUHS KJOueH, COOTBETCTBYIOUIMX ONpeleseHHbIM 3HaueHUsAM. Kaxknwii aJe-
MEHT B aCCOLMAaTHBHOM MacCHBE XPaHUT [Ba (pparMeHTa JAHHBIX, W 3HaueHHe M3BJIEKAETCS M3 TaKOro
MaccHBa M0 yKa3aHHOMY KJ04y. AccolMaTHBHBIE MaCCHBBl 4acTO NMPUMEHSIOTCS AJS KILUIMPOBAHUS NaH-
HBIX, KOTOPBIMH 4acTo OYAyT Mosb30BaThcsl B nporpamme mno3nHee. Crnenudukanus ECMAScript 5 ne
ompefesisieT MHOXKECTBA U aCCOLIMATHBHbIE MACCHBBI, TeEM He MeHee pa3pabOTUHKHU OOXOASAT 3TO OrpaHHye-
HHe C MpUMeHeHHeM OObIYHBIX 0ObEKTOB

ECMAScript 6 no6aBu/a MHOXKeCTBa ¥ accollMaTHBHBIe MaccuBbl B JavaScript, u aTa riaBa o6cyxnaet
BCe, YTO BaM cJejyeT 3HaThb 00 3TUX ABYX THUMax KoJsekuui. CHauasa s pacckaxy o6 OOXOAHBIX pelle-
HHSX, UCIOJb30BABLIMXCS pa3pabOTUMKAMU [IJis peanu3allid MHOXKECTB M acCOLHMATHBHBIX MAacCHBOB IO
nosiBneHuss ECMAScript 6, u cB3aHHBIX ¢ HUMU NpobsemMax. 3aTeM OMHUILY, KaK NeHCTBYIOT MHOXKeCTBa
1 accouuatuBHble MaccuBbl B ECMAScript 6.

MHo>kecTBa M accouuaTtuBHble maccuBbl B ECMAScript 5

B ECMAScript 5 pa3paGoTuMKW MMHTHPOBA/IM MHOXKECTBA M aCCOLMATHBHbIE MAaCCHBBI, HCIIOJIb3YS
CBOHCTBa 00bEKTOB, KaK MOKa3aHO HUIXKE:

var set Object.create(null);

set.foo true;

// mOpoBepKa HaJIUUUA
if (set.foo) {
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// Xono HOJis BHIIOJIHEHUS

[lepemeHHass set B naHHOM mpuMepe — 3TO 0ObeKT cO 3HaueHHeM null B cBoicTBe prototype,
rapaHTHPYIOLIUM OTCYTCTBHEe B 00beKTe JI0ObIX yHAcJelOBAHHBIX CBOUCTB. [Ipuem mpuMeHeHHs Ajs mpo-
BepKH YHHKaJbHBIX CBOHCTB 00BEKTOB LIMPOKO Hcnonb3oBancs B ECMAScript 5. Korna cBoficTBo no6aB-
JsieTcst B 0OBEKT, eMy NpHUCBaUBaeTCsl 3HaueHWe true, uTOObl YCJOBHbIE MHCTPYKUMHU (Takue, Kak if B
JIaHHOM TIpUMepe) JIETKO MOIJIM MPOBEPUTh NPUCYTCTBHE 3HAUEHHSI.

EnuHcTBEHHOE CyllleCTBEHHOE OTJIMYMe 00beKTa, UCHO/b3yeMOro B KayecTBe MHOXeCTBa, OT 00beKTa,
MCI0J/1b3YeMOro B KayeCcTBe acCOLMAaTHBHOTO MacCUBa, 3aKJI04YaeTcs B cOXpaHsieMoM 3HaueHHH. Hanpuwmep,
B CJEAYIOLLEM NpHMepe 00BbeKT UCMONb3YyeTCsl KaK aCCOLUAaTHBHbBIA MAacCHB:

var map = Object.create(null);
map.foo = "bar";

// U3BJleUub 3HaAUEHUE
var value = map.foo;

console.log(value); // "bar"

ITOT (PparMeHT cCOXpaHsieT CTPOKOBOoe 3HadeHHe "bar" c kmawdoMm foo. B ornnyme oT MHOXKeCTB,
acCOLlMaTHBHbIE MACCHUBBI B OCHOBHOM MCIIOJIb3YIOTCS /11 U3BJeUeHUs] WH(GOPMALMH, a He IJs1 MPOBEPKH
CYLIeCTBOBaHHS KJi0Ya.

HepocTaTku 06X0AHBIX pelueHUH

OO6biyHble 0OBEKTBI HEMJIOXO CIPABJSIOTCS C POJBbI0 MHOMKECTB M aCCOLMATHBHBIX MAaCCHBOB B TMPOCTHIX
CUTYaLHUSAX, HO TaKOW TMOAXOA MOXKET YCJOXKHHUTb JeJ0 M3-3a OTPaHUUYEHHOH MPUPOAbl CBOHUCTB 0OBEKTOB.
Hanpumep, nmockosibKy UMeHa BceX CBOUCTB 0OBEKTOB AOJKHBI ObITh CTPOKAMH, BaM MpUAeTCs YOeAuTbCs,
4YTO HMKaKHe JBa KJlo4a He MOTYT ObITb NPEACTaBJ/EHbl B BHIE OJHOH M TOH Ke CTPOKU. Barssuute Ha
CJeLYOLLIHUH IpUMep:

var map = Object.create(null);
map[5] = "foo";

console.log(map["5"]); // "foo"

B stom mpumMepe cTpokoBoe 3HaueHHe "foo" npucBauBaeTCs UHUCJAOBOMY KJiouy 5. BHyTpeHHe 3TO
YHUCJI0BOE 3HaueHHe MpeoOpasyeTcss B CTPOKY, Mo3ToMy map["5"] v map[5] B AeHCTBUTENBHOCTH CChI-
JIAIOTCSl HA OIHO U TO K€ CBOHCTBO. DTO BHYTpPeHHee MpeoOpa3oBaHUe MOXKET BbI3bIBaTbh MpPoOJeMbl, KOTrna
MPUJIO’KEHUI0 TpeOyeTCsl UCII0Nb30BaTh YUCJOBble U CTPOKOBble Kitoud. Jlpyras npobsieMa BO3HHUKaeT, KO-
r1a B KayecTBe KJOoYel NPHUMEHSIOTCS 00beKThl, KaK B CJedyIOllleM MpUMepe:

var map = Object.create(null),

keyl = {},
key2 = {};
map[keyl] = "foo";

console.log(map[key2]); // "foo"

3nech map[key2] u map[keyl] ccharoTcs Ha OfHO U TO ke 3HaueHHe. OObeKTh keyl u key2
npeoOpasyoTcs B CTPOKH, NMOTOMY 4YTO HMeHa CBOMCTB OOBEKTOB NOJIKHBl ObITb CTPOKaMH. Tak Kak Mo
yMOJTYaHHI0 0ObEKTHl MMEIOT CTPOKOBOe TNpeacTaBjieHue "[object Object]", ob6a obbekTa, keyl u
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key?2, npeo6pasyioTcss B 3Ty CTPOKY. DTO MOMKET BbI3bIBaTb TPYAHOYJOBHMBblE OLIMOKH, MOTOMY YTO JIO-
TMYHO NPEAMNOJIOKUTh, YTO Pa3Hble KJIOYU-00BEKThl NeHCTBUTEJNbHO NOJXKHbBl ObITh Pa3HBIMHU.

[IpeoOpa3oBaHue B CTPOKOBOE 3HAUEHHE MO YMOJUAHMIO YCJOXKHSET HUCIOJAb30BaHUe 00bEKTOB B Kaye-
CTBE KJIIOYeH.

OtnenbHas npobsemMa — acCOlHaTHBHbIE MACCHBBI C KJI0YaMU, MPEACTABIECHHBIMU JOXKHBIMU 3HAYEHU-
siMu. B KoHTekcTax, rioe TpeGyeTcs JOrHYecKoe 3HaueHue (HampuMep, B YCJIOBHOM BbIPaXK€HUU B MHCTPYK-
nuu if), noXKHble 3HaYeHHUs1 aBTOMAaTHUeCKU npeobpasyiorcsi B false. DTo npeobOpa3oBaHUe He SBJASETCS
npo0JieMo, MoKa Bbl ¢ 0COOBIM BHUMaHWeM OTHOCHTeCb K HCIIOJIb30BaHHUIO 3HayeHWH. Hanpumep, B3rus-
HUTEe Ha CJeAYILIUN (PparMeHT:

var map = Object.create(null);
map.count = 1;

// Uro 3mechb mnpoBepseTca? IllpucyTcTBue Kimoua "count"
// WM HEepaBEeHCTBO 3HAUEHUS HYJIO?
if (map.count) {

// Xoono HOJis BHIIOJIHEHUS

OTOT MpHMep JAOMyCKaeT HEOJHO3HAYHYIO TPaKTOBKY HCIOJNb30BaHUSA map.count. UTo moskHa mpo-
BepuTb MHCTpykuusi if? [lpucyTcTBre Kioua map.count MM HepaBEeHCTBO ero 3HaueHWs Hyqawo? B
IaHHOM CJiydae KO BHYTPHU MHCTPYKUWH 1f Oyner BbiMoJiHEH, MOTOMY uTo 3HaueHWe | — uctuHHoe. On-
HaKO ecJ/iM CBOHWCTBO map.count uMmeeT 3HaueHue O UM BooOlle OTCYTCTBYET, KOJ BHYTPU UHCTPYKLHHU
if BbIMoJIHEH He OymeT

OTU npobJieMbl, CNOXKHble B JHAarHOCTHKe W OTJafKe, KOra BO3HHUKAIOT B KPYMHBIX MPHUJIOKEHHUSIX,
CTaJld OCHOBHOHW TMPHUHHOH, noyeMy crienudukauus ECMAScript 6 no6aBusa B si3bIK MHOXKECTBa M acco-
LIMaTUBHbIE MACCHBBI.

NPUMEYAHUE
B JavaScript nmeeTcs onepatop in, BO3BpalLalOWKUN true, €CNn CBOUCTBO NPUCYTCTBYET B
o0bekTe, urHopupysi ero 3HadyeHne. OgHako onepaTop in BbIMOMHSAET MOUCK B NpOTOTUNE
obbekTta, 4to genaet ero 6e3onacHbiM, TOMbKO Korga OOBLEKT co3gaeTcss C MNyCTbiM
npoToTMNOM. HO, HECMOTpPSA Ha 3TO, MHOrMe pa3paboTymkn BCe ele OWMBOYHO NCNONb3YIT
KOA, KaK B NpeablayLliem npumepe, BMECTO NPUMEHEHMS onepartopa in.

MHuo>xectBa B ECMAScript 6

Cneunduxauus ECMAScript 6 no6asiser tun Set — ynopsAmoYeHHBIH! CIMHMCOK HEMOBTOPSIOIIMXCH

3HayeHHU#. MHoxecTBa HalOT OBICTPBIA AOCTYN K COAepKallUMCS B HUX AaHHBIM, MoAAepxKuBas GoJjee
3(ppeKTUBHBIH crocoO M3BJeUEHHS AUCKPETHBIX 3HAUeHUH.

Cos.qal-me MHO>XXeCTB U A06aBﬂeHMe /IEMEHTOB

MHoxecTBa co3patoTcsi ¢ nomouiplo new Set (), a nobaB/jeHHe 3JeMEHTOB MPOU3BOAUTCS BbI30OBOM
metona add (). C momoIibi0 CBOHCTBA Size MOXHO Y3HaTh KOJHUYECTBO 3JIEMEHTOB B MHOXKECTBE:

let set = new Set();
set.add(5);

!' Tlon ynopsoueHHOCTBIO 3/lech MOApasyMeBaeTcs «B MOPsAKe A0GaBJeHHSl» M HM B KaKoM ApyroM mopsake. — [Ipumeu.
nep.
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set.add("5");

console.log(set.size); // 2

MHoecTBa He BBINOJNHAIOT NpeoOpa3oBaHre 3HAUEHHUH, MPOBePsisi UX PAaBEHCTBO. DTO O3HAUYaeT, YTO
MHOXXECTBO MOXKET COIep>KaTb YHUCJIO0 5 U CTPOKY "5" B IBYX pasHbIX ajeMeHTax. (BHyTpeHHe cpaBHeHMe
3HaYeHWH BBIMOJHSETCS C MOMOIbI0 MeTona Object.is (), obcyxnaBiierocs B riaBe 4.) Bbl mMoxkere
Takke N00aBUTb B MHOXKeCTBO HECKOJIbKO OOBEKTOB, U 3TH 0OBEKThl OyAyT CYUTATHCH OTIUYAIOLIMMHUCS:

let set = new Set(),
keyl = {},
key2 {};

set.add(keyl);
set.add(key2);

console.log(set.size); // 2

Tak kak keyl u key2 He npeo6pasyroTcsi B CTPOKH, OHH CUHUTAIOTCS IBYMSI YHUKAJbHBIMU 3JeMEHTaMHU
B MHOxecTBe. Ec/iu 6bl OHH MpeoOpa3oBbIBaNUCh B CTPOKU, 00a MOJYy4YUIU Obl OAHO U TO Ke 3HAueHue
"[object Object]".

Ecau BbI3BaTh MeTon add() HeECKOJbKO pa3 ¢ OOHHM U TeM 2Ke 3HaueHHeM, BCe BBI30OBBI, KpOMe
nepBoro, 6yayT NPOCTO MPOUTHOPUPOBAHBI:

let set = new Set();

set.add(5);

set.add("5");

set.add(5); // TnoBTOpsMmeecs 3HAUEHHE - UIHOPUPYETCH

console.log(set.size); // 2

31ech MHOXECTBO set HUMeeT pasMep 2, MOTOMY UTO BTOpPOe 3HadyeHHe 5 He OblI0 N0OaBJEHO B HEroO.
Takxe momyckaeTcss MHUIMAJU3UPOBATh MHOXKECTBA MAacCCHBaMH, MPH 3TOM KOHCTPYKTOpP Set OCTaBUT
TOJIbKO YHHMKaJbHble 3HaueHusi. Hanpuwmep:

let set = new Set([1, 2, 3, 4, 5, 5, 5, 51);
console.log(set.size); // 5

B sTOM mpumepe n/1s MHHUIMAMM3ALWH MHOXKECTBA HUCIIOIb3YETCS MACCHUB C TIOBTOPSIIOLIMMHUCS 3HAYEHH-
siMU. Yucao 5 mpUCyTCTBYeT B MHOXECTBe B €MHCTBEHHOM 3K3eMILIspe, HeCMOTPSl Ha TO UTO B MaccHBe
3TO 3HaYeHHe COAeprKaT yeTbipe 3/1eMeHTa. Takas BO3MOXKHOCTb YIPOLLAeT MepeBof CYLIeCTBYIOLLEro Kojaa
unu ctpyktyp JSON Ha ucnosnb3oBaHHe MHOXKECTB.

NMPUMEYAHUE
B AQencTtBUTENbHOCTU, KOHCTPYKTOP Set nNpuHUMaeT nobble utepupyemble OObEKTbl B
KadecTBe aprymeHtoB. MaccumBbl nogaepXmBaroTCs MO TOW MNPOCTOM MPUYUHE, YTO OHMU
ABMAKOTCA UTEPUPYEMBIMUA MO YMOJSIHAHUIO, TaK Xe KaK MHOXecTBa M accoumaTuBHbIE
MaccuBbl. [Ina n3BneyeHns 3Ha4yeHUn U3 apryMmeHTa KOHCTPYKTOP Set UCMNOSb3yeT utepaTop.
NTepupyemble 06bekTbl U UTepaTopbl 0bCcyxaatoTcs B rnase 8.

HpOBepI/ITb IPUCYTCTBHUE 3HAYCHUA B MHOXKECTBE MO2KHO C IMOMOIIbIO METOAAd has (), Harpumep:
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let set = new Set();
set.add(5);
set.add("5");

console.log(set.has(5)); // true
console.log(set.has(6)); // false

3nech set.has(6) BosBpaulaer false, MOTOMY 4YTO 3TO 3HAUEHHE OTCYTCTBYeT B MHOXKECTBE.

YnaneHue anemeHTOB

Cy1iecTByeT TakxKe BO3MOXKHOCTb YAaJsATh 3/71eMeHTbl U3 MHOKeCTB. Bri3oB MeTona delete () ypanut
ONMH 3JIeMEHT, a BbI30B MeTofa clear () ymaauT Bce 3jeMeHThl. CrefyIOLMH TpUMep NEeMOHCTPUPYET
pUMeHeHHe 000UX METOMOB:

let set = new Set();
set.add(5);
set. add("5");

console.log(set.has(5)); // true
set.delete(5);

console.log(set.has(5)); // false
console.log(set.size); // 1

set.clear();

console.log(set.has("5")); // false
console.log(set.size); // 0

BrizoB delete () B 3TOM npuMepe yaaau/ TOJAbKO 3JeMeHT 5; BbI30B clear () OUHMCTUJ MHOXKECTBO,
VIAJUB BCE 3JIEMEHTHI.

MHoxecTBa — OueHb MPOCTOM MeXaHU3M MOAAEPKKH YHHKaJbHOCTH YMoOpsiioueHHbIX 3HaueHUH. Ho
4TO €eCJIM MocJe 3aMoJIHEHUS] MHOXKeCTBa MoTpeOyeTcsl BBINOJHUTb HEKOTOpble OMepPalUM C KaxKAbIM 3Je-
meHToM? [lsis 3To# uenu cyuectByeT Meton forEach().

Meton forEach() ana MHO)ecTB

Ecnn BaM mpuxoausoch MJAOTHO paboTaTb ¢ MacCHUBAaMM, BO3MOXKHO, Bbl YK€ 3HAKOMbI C METOIOM
forEach (). Crneuncdukauus ECMAScript 5 no6asuna meron forEach() B MaccHBBI, 4TOOB yMpo-
CTUTb 00pabOTKYy KakJIOro 3jeMeHTa MaccuBa 0e3 Mcrosb30BaHHs LHKJAa for. OH 3aBoeBas OOJBLIYIO
TMOMYJSPHOCTb CPelid Pa3pabOTYMKOB, MOSTOMY B MHOXeCTBa OblJl 100aBJEeH TOYHO TaKOH Ke METO..

Meton forEach () npuHumaeT pyHKLHIO 0OpAaTHOTO BbI30Ba C TpeMs MapaMeTpaMHu:

e 3HaueHHe TEKYyLIero aJjeMeHTa B MHOXKECTBE.
o To xe 3HayeHue, 4YTO U B IIEPBOM apryMeHTe.

e CchlIKa Ha MHO2K€CTBO, KOTOPOMY MNPHUHAAJECKHUT IJIECMEHT.

Bepcusi forEach() m/is MHOXECTB HMeeT OJHO CTPaHHOE OTJHYMEe OT BEPCUU [JIs1 MacCHBOB —
TNepBBI U BTOPOH apryMeHThl (DyHKLHH OOPAaTHOTO BbI30BA B BEPCUM /IS MHOXKECTB M0Jy4aloT OLHO U TO
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ke 3HaueHHWe. Ha nepBbiil B3rIsiA Takoe MoJioxKeHUe Bellled BHINISAUT KakK OlIMOKA, HO OHO UMeeT BIIOJIHE
pasymMHOe 00bsICHEHHe.

[pyrue o6bekThl, obnanatomne MetonoM forEach() (mpocTble W accOLHAaTHBHBIE MAacCHBHI), Tepe-
[aT B CBOM (PyHKLHMHM OOpPaTHOTrO BbI30Ba TPU apryMeHTa. B mepBbIX ABYyX aprymMeHTax [/ MNPOCTBHIX U
ACCOLMATHBHBIX MAaCCHBOB MepelNalTcs 3HaUeHHe U KJ04 (YHUCJI0BOH HHIEKC IJsi TPOCTHIX MAaCCHBOB).

OnHako MHOXecTBa He UMelOT KJjwuel. Jliomu, crosiue 3a crangaprom ECMAScript 6, mMorau 6bl
onpeiesuTh (PYHKLHIO 0OpaTHOro BbI3oBa HJs1 MeTona forEach() MHOXeCTB Kak NPUHUMAIILYIO ABa
apryMeHTa, HO TOr[a ee CUTHAaTypa MoJy4yusaach Obl OTIMYHOH OT ABYX APYrUX BepcuH. BmecTo 3TOro oHH
COYJIM BO3MOXKHBIM COXPAaHHUTb CUTHATYPY (PYHKLMHU O0OPAaTHOrO BHI30BA KaK (DYHKLMUHU C TpeMsl apryMeHTa-
MH: Ka)KJioe 3HaueHHe B MHOXKeCTBe CYMTaeTCsl KJ4YOM M 3HayeHUeM OfHOBpeMeHHO. B pesynbraTe n/s
COXpaHeHHUsl (PYHKIIMOHAJNBHOIO equHooOpasua ¢ Metonamu forEach () NpoCTHIX M aCCOLHMATUBHBIX Mac-
CUBOB IepBbIH U BTOPOH apryMeHThl (DyHKLHMH 00paTHOro BbI30Ba B Bepcuu Metona forEach () MHOXeCTB
BCerja Io/y4arT OJHO U TO Ke 3HauyeHHe.

Kpome pasHuubl B aprymeHtax, meTof forEach() MHOXeCTB HCHOJIb3yeTCsl TNPAKTUYECKH TaK XKe,
KaK OfIHOMMeHHbI MeTon MacchBoB. C/enyIomni IpUMep NeMOHCTPUPYET NPUMeHeHHe MEeTOAA:

let set = new Set([1l, 2]):

set.forEach(function(value, key, ownerSet) {
console.log(key + " " + wvalue);
console.log(ownerSet === set);

}) s

ITOT (pparMeHT BLINOJHSAET UTEPALMHU 110 BCEM 3JeMeHTaM MHOXKeCTBa U BbIBOAWT 3HAUeHHUS, NepenaBa-
emble MeTonoM forEach () B yHkUUIO o6paTHOro Bbi3oBa. [Ipu KaxKaoMm BbI3oBe (DyHKLIMM OHA MOJydYaeT
aprymMeHTol key M value C OIMHAaKOBBIMH 3HAYeHMSIMH, a B apryMeHTe ownerSet — CChUIKY Ha set.
ITOT (pparMeHT BBIBELET:

11
true
2 2
true

[Io aHanoruu ¢ MmaccuBaMu Bo BTOPOM apryMeHTte MeTony forEach () MoxXHo nepenaTh cchliKy this,
ec/id oHa notpebyercs B (PyHKI KUK 0OpPAaTHOT'O BbI30BA

let set = new Set([1l, 2]):

let processor = {

output(value) {
console.log(value);

by

process(dataSet) {
dataSet.forEach(function(value) {

this.output(value);

}, this);

processor.process(set);

B stom npumepe MeTon processor.process () Boi3biBaeT forEach () MHoxecTBa set W nepena-
eT eMy CChIKY this mss ncrnosb30BaHUsl B (PYHKIIMH 0OPATHOrO BbI30BA. DTO HEOOXOMHUMO, YTOOBI BBI30B
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this.output () npaBHU/IBHO HMHTepPNpPeTHUPOBAJCA KakK oOpalleHHe K MeTooy processor.output().
3nech (GyHKLUHS 00paTHOrO BbI30Ba, YTO mepenaetcsi B Bbi3oB forEach (), UCMO/b3yeT TOJIbKO MepBbIi
apryMeHT, [I09TOMY OCTaJ/ibHble ObIJIM OMyIleHbl. TOT e caMblil 3((ekT, HO Oe3 nepenayd BTOPOTO apry-
MEHTa, MOXXHO IMOJIYYUTb C MOMOILLBI CTPEJOYHOH (PYHKLHHU:

let set = new Set([1l, 2]):

let processor = {
output (value) {
console.log(value);
b,
process(dataSet) {
dataSet.forEach(value => this.output(value));

processor.process(set);

CrpeJsiounasi GyHKLHS B 3TOM NIPUMepe ToJaydaeT 3HadeHHe this oT BMemawuel GpyHKIUKU process (),
[I09TOMY OHa NPABUJILHO MHTEPIPETUPYeT BbI30B this.output () kKak processor.output().

HwmeliTe B BHUAY, YTO XOTSI MHOXKECTBA SIBJSIOTCS YNOPSAOYEHHBIM CHHUCKOM 3HAaUeHHWH U MO3BOJISAIOT
nocJiefloBaTeslbHO 00pabaThiBaTh 3JeMeHThl ¢ nomoulbio Metona forEach(), Bbl He MoXeTe HaNpsSMYIO
oOpalllaTbCsl K 3JeMeHTaM [0 WHIEeKcaM, Kak B cjydae ¢ OObIUHBIM MaccHMBOM. [l 3TOro syduie Bcero
npeoO6pa3oBaTb MHOXXECTBO B MAaCCHB.

MNpeo6pasoBaHnMe MHOXXKeCTBA B MacCHB

Yro6bl Npeo6pa3oBaTh MACCUB B MHOXKECTBO, AOCTATOYHO MPOCTO MepefaTh 3TOT MACCUB B KOHCTPYKTOP
Set; obpaTHoe npeoOpa3oBaHUe BBINOJHSAETCS TAaK Ke MPOCTO, €CJH NPUMEHHTb ONepaTop pacllUpeHus
(...), B rmaBe 3 omnepartop pacuupenust Obl MpeACTaB/Je€H KaK MHCTPYMEHT pa3bHeHHs MacCHBOB Ha
OT/e/IbHble apryMeHTBl B BbI30Bax (pyHKUMH. OmHAaKO 3TOT onepatop crnocobeH TakKe MpeoOpa3oBbIBAThb
UTepupyeMble 00beKThl, TAKHE KaK MHOXKeCTBa, B MaccuBbl. Hanpumep:

let set = new Set([1l, 2, 3, 3, 3, 4, 51),
array = [...set];

console.log(array); // 1[1,2,3,4,5]

31ech cHayajsa B MHOXKECTBO 3arpy»KaeTcsi MacCUB, COAepKallUi MOBTOpsIOIIMecs daeMeHThl. MHoxe-
CTBO yaajsieT NyOJUKaThbl, U 3aTeM C IOMOLLbIO ONepaTopa PaCLIMPeHHUs] ero 3JeMeHThl IOMelLlalTcs B
HOBBI MaccHB. MHOKeCTBO COLEPXKHUT 3JeMeHTH (1,2,3,4 U 5), moJydyeHHble UM B MOMEHT CO3[aHHUs, U
OHHU INIPOCTO KONMHUPYIOTCH B HOBBIM MaCCHB.

IToT mnpueM YyAOOHO HCIMOJNb30BaTh, KOr4a HMeeTCss HEKOTOPbIH MacCHB U TpeOyeTcsl CO3/[aTh HOBBIH
MaccuB 0e3 MOBTOPSIOLIUXCH 3HAUYEHUH, HalpuUMep:

function eliminateDuplicates(items) {
return [...new Set(items)];

let numbers = [1, 2, 3, 3, 3, 4, 51,
noDuplicates = eliminateDuplicates (numbers);
console.log(noDuplicates); // [1,2,3,4,5]

dyukuus eliminateDuplicates () co3ngaeT BpeMeHHOE MHOXKECTBO TOJBbKO C LeJbl0 yIAJIUTh I10-
BTOPSIIOIIHECS 3HAUeHHUS Iepel CO3JaHWEeM HOBOrO MacCHBa.
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MHo)ecTBa co cnabbiMU CCbIIKaMH

Tun Set MOXHO Ha3BaTh CTPOTHM MHOXKECTBOM M3-32 OCOOEHHOCTEH XpaHEeHHs CCBIJIOK Ha OOBEKTHI.
CoxpaHeHMe oObeKTa B 3K3eMmispe Set (pakTHUeCKH 3KBHBAJEHTHO COXPaHEHHIO OObeKTa B IepeMeH-
HoH. [loka ccblika Ha 0OBEKT MPUCYTCTBYeT B TaKOM 3k3eMmmspe Set, 00bekT He OyaeT yTHJIU3UPOBAH
cobopiirkom mycopa. Hanmpumep:

let set = new Set(),
key = {};

set.add(key);
console.log(set.size); // 1

// yOanmuTb OPUrHUHAJIBHYIO CCHUIIKY
key = null;

console.log(set.size); // 1

// W3BJIeUb OPUIMHAJILHYIO CCHUIKY OOpaTHO
key = [...set][0];

B sTom mpumepe mpucBaMBaHHe 3HaueHHss null mepeMeHHOU key yaajsieT ONHY CCBIIKY Ha OOBEKT
key, HO ocCTaeTcs ellle OfHA CCblika BHYTpu set. Bl Bce emie mMoxere u3Bjieub key, mnpeoOpa3oBaB
MHOKECTBO B MaCCHB C IOMOLIbIO OllepaTopa paclihpeHHUsi U 0OPaTHUBIINCH K NIEPBOMY 3JEMEHTY. DTa 0CO-
OeHHOCTb OTJIHUHO MOAXOAHUT JJIsi OOJBLUIMHCTBA MPOrPaMM, HO MHOTAA ObIBAET XKeJsaTesbHO, YTOOb! CChIIKA
rcye3asa U3 MHOXKECTBA IOCJe YAaJieHHs BCeX OCTasbHBIX CChIOK. Hampumep, ecnu kox Ha JavaScript
BBIMIOJIHAETCS B BeO-CTPAHHIlE U JOJKEH ClefnTh 3a sneMeHTamMu DOM, KoTOpele MOTYT yHassiThCs Opy-
THM clieHapueM, OblJI0 Obl HeXKeJaTesNbHO, UTOOBl Balll KO yIEePXKHBaJ TOCJAEAHIO OCTaBLIYIOCSH CCBIIKY
Ha aseMeHT DOM. (dTa cuTyauus Ha3bIBAETCS ymeukol namsamu.)

Hns pewenus stoil npodaembl ECMAScript 6 BKloUaeT Takxke mMHOHcecmsa co cAabbiMU CCOLAKAMU
(weak sets), KOTOpble XPaHAT TOJBKO CjaOble CCHIIKM Ha OOBEKTBl M He MOTYT XPaHHTb 3JeMeHTapHbIe
sHaueHusi. Carabas ccoiika (weak reference) He TpensTCTBYyeT YTHIM3alLUH 00bEKTa, €CU OHa — €IHH-
CTBEHHasi OCTABILASICS CCBIIKA.

Co3paHue MHOXXeCTB CO cnabbiMH cCbiIKaMU

MHoxecTBa co c1abbIMH CCBIJIKAMM CO3[AIOTCS C MOMOILbI0O KOHCTPYKTOpa WeakSet M UMEIOT MeTOAbI
add (), has() u delete(). Huxe npuBonutcs npruMep UCIOAb30BAHUS BCEX TPeX METOMIOB:

let set = new WeakSet(),
key = {};

// mobaBuUTL OOBLEKT B MHOXECTBO
set.add(key);

console.log(set.has(key)); // true
set.delete(key);

console.log(set.has(key)); // false

MuoxecTBa €O cla0bIMU CCBIIKAMH HCIOJb3YIOTCS NPaKTHYECKH TaK 2Ke, KaK OOblYHble MHOXKECTBa.
Bel MoxkeTe n00aBsATh, yoaasTb U NPOBEPAThb CCHIIKM B TaKHX MHOXeCTBaX. Kpome TOro, MHOXeCTBO €O
C/J1a0bIMH CCBIJIKAMM MOXKHO CO3/1aThb, NepeiaB B KOHCTPYKTOP UTEPHUPYyeMbIH 00beKT:
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let keyl = {},
key2 = {},
set = new WeakSet([keyl, key2]);

console.log(set.has(keyl)); // true
console.log(set.has(key2)); // true

B sToM nmpumepe B BbI30B KOHCTPYKTOpa WeakSet nepenaercsi MaccuB. Tak Kak 3TOT MacCUB CONEPXKHUT
nBa 00beKTa, 3TH 00beKThl 100aBJSIOTCS B MHOXKECTBO CO CJaa0bIMU cchlikaMmu. FimeliTe B BULYy, 4TO ecyu
B MacCHBe OKaxeTcsl XOTsl Obl OHO 3HAUeHHe, He sBJsitolleecss 00bEKTOM, 3TO MPUBEET K OLIUOKE, OTOMY
yTo WeakSet He MpUHUMAaeT 3JeMEHTapHbIX 3HAUEHUH.

KnioueBblie oTnnuusa MeXXAYy ABYMA TUNAMHU MHOXKeCTB

Camoe 6oJsblioe OTIMYME MHOXKECTB CO CJa0bIMM CCBIIKAMHU OT OOBIYHBIX MHOXKECTB 3aKJ/I04YaeTcsl B
TOM, UTO OHH XPaHSAT ciadble CCBIIKKA Ha 00bekThl. C/eylomni TpuMep IeMOHCTPHUPYET 3TO OTJIHUHE!

let set = new WeakSet(),
key = {};

// mobaBuUTb OHLEKT B MHOXECTBO
set.add(key);

console.log(set.has(key)); // true

// yOanuThb IOCJIEOHII CTPOrYI CCHJIKY Ha key
// (ccrrnka Takxe 6ymeT ymasieHa U3 MHOXECTBA)
key = null;

[Toc/ie TOro Kak 3TOT KOJ BHIMOJHHUTCS, CChlJIKAa Ha Key B MHOXECTBE CO CJ1a0bIMH CChIIKAMH OKaXKeTCs
HenocTynHOU. [IpoBepUTh 3TOT (aKT HEBO3MOXKHO, MOTOMY UYTO [Jisi 3TOrO MOTPebOBaJOCh Obl MepenaTh
CCHIJIKY Ha 00BEKT B BbI30B MeTofa has (). DTo 06CTOATENbCTBO MOXKET MPEBPATHTb TECTHPOBAHHE MHO-
JKECTB CO CJAaOBIMU CChIIKAMU B 3allyTaHHYIO 3a1ady, HO Bbl MOXKETE BEPHUTb, YTO CChIIKA NEHCTBUTEJIBHO
ynaJsietcst IBHKKOM JavaScript.

Kak nokasbiBaeT mpeAblayLIHi MTPUMEP, MHOXKECTBA CO CJIAOBIMU CChIIKAMU 00/afaloT TOUYTH TEMHU XKe
XapaKTePUCTHKAMH, UTO U OObIUHbIE MHOXKECTBA, HO CYLIECTBYIOT HEKOTOPblE Ba’KHbIE OTIHYHS:

e Metonbl add (), has() u delete() 3k3emmiaspa WeakSet B03OyxkaalOT OWIMOKY MPU Mepenaye
UM 3HaueHHsl, He SIBJISIIOIIEroCst 0OBEKTOM.

e MHoxecTBa €O CJabbIMU CCBIJIKAMH He SIBJASIOTCS UTEPUPYEMBIMM OOBEKTAMU U MOTOMY HE MOTYT
HUCII0Jb30BaThCs B LUKJAe for-of.

e MHoxecTBa CO CJAaObIMH CChIJIKAMH He 3KCIOPTUPYIOT HUTEPaTOpoB (TakKMX, Kak MeTonbl keys () H
values()), MO3TOMY HET HUKaKOH BO3MOXHOCTH MPOrPaMMHO OMPENeJUTh COMEPKHUMOE MHOXKECTBA
CO CJIaOBIMU CCBIJIKAMHU.

e MuoxkecTBa co cJabbIMHU CChIIKAMU He uMeloT Metona forEach ().

e MHoxecTBa CO CJa0OBIMHU CCHIJIKAMU HE MMEIOT CBOKWCTBA size.

Taxkure orpanuueHHs] BO3MOXKHOCTEH MHOXKECTB CO CJa0BIMH CChIIKAMH, [10-BUIUMOMY, HEOOXOAHUMBI JJIs1
KOPPEeKTHOH paboThl ¢ mamMsaTbio. Booble roBopsi, ecid BaM TpeOyeTCsl TOJIbKO CJAEIWTh 32 CChlIKAMH Ha
00BEKTbI, UCMONb3YHTE MHOXKECTBA CO CJAAOBIMU CChIIKAMH BMECTO OOBIUHBIX MHOXKECTB.

MHoxecTBa 1al0T HOBble CIIOCOOBI 0OPaOOTKH CIIHCKOB 3HAYeHHUH, HO OHU He 0COOEHHO MO0Je3Hbl, KOTia
TpebyeTcsi COMPOBOAUTh 3TH 3HAUEHHUS NOMOJHUTEbHOM HHpopMauueid. Mimenno nmoatomy B ECMAScript
6 Obliin HoOaBJIeHBl ACCOLMATUBHBIE MACCHUBHI.
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AccouuatuBHbie maccuBbl B ECMAScript 6

Tun Map 8 ECMAScript 6 — ato ynopH[Lol{eHHbIﬁ2 CIIHMCOK Tap KJIIo4/3HaueHHe, Tae KJ04 U 3HaueHue

MOT'yT ObITb JI0OOro THMA. DKBHUBAJNEHTHOCTb KJ/lodell omnpesessercss BbI30BOM MeTona Object.is(),
MO3TOMY MOXXHO MUMeTb KJI04d 5 ¥ "5", Tak Kak OHHW HMEIT pasHble THUIbl. DTO CYILIECTBEHHO OT/JIHYaeT
UX OT CBOHCTB OOBEKTOB, TOTOMY YTO HMeHa CBOWCTB 0ObEKTOB BcCerga npeobpasyrorcs B CTPOKH.

B acconuaTuBHBIE MacCHBBI MOXKHO N00aBJSATb 3JeMEHThl BbI30BOM MeTona set (), mepenaBas emy
KJIOU M 3HaueHHe, CBsI3aHHOe C KJouyoM. M3Bjeub 3HayeHHe MOXKHO BBI30BOM MeToja get (), mepenas
eMy COOTBeTCTBYIOILMH KJ/rod. Hanpumep:

let map = new Map();
map.set("title", "Understanding ECMAScript 6");
map.set("year", 2016);

console.log(map.get("title")); // "Understanding ECMAScript 6"
console.log(map.get("year")); // 2016

B 3ToM npuMepe coxpaHsioTCst ABe mapbl Kiaiod/3Hadenne. C kjaouom "title" coxpaHsieTcs CTpoka, a
C KJIIOUOM "year" — uucg0. 3aTeM BbI3bIBAeTCsl METOA get () IJs U3BJedeHHs 3HaYeHUH 000UX KJOUeH.
Ecau KJI0Y OTCYTCTBYeT B acCOLIMaTUBHOM MaccHBe, get () BepHeT crelua/jbHoe 3HayeHUe undefined.

B KayecTBe KJloUell TakxkKe NOMYCKAeTCsl UCMOJAb30BaTh 0ObEKTHl, UTO HEBO3MOXKHO, KOT/la aCCOLUATHB-
HBI MacCHB UMMTHPYETCs C NIPUMEHEHHeM IMPOCThIX CBOMCTB oObekTa. Hampumep:

let map = new Map(),
keyl = {},
key2 {};

map.set(keyl, 5);
map.set (key2, 42);

console.log(map.get(keyl)); // 5
console.log(map.get(key2)); // 42

B sTOM mpuMepe B KauecTBe KJIOUeH HCMob3yloTes 00beKThl keyl U key2, I/ KOTOPBIX B accolita-
TUBHOM MacCHBe COXPaHSIOTCS [Ba pa3HbIX 3HaueHHs. [I0CKOJBKY K/IOUM He NpeoOpas3yloTcsl HHU B KaKylo
ApyTyio (GopMmy, KaxKAbli 0OBEKT CYMTAETCs YHUKAJbHBIM. DTO MO3BOJISET AaCCOLUMPOBATH C 00BEKTAMH
JOTOJHUTEbHYI0 HH(pOpMaLHUIO 0e3 U3MeHeHUs] CAMHUX 00BEKTOB.

MeTtopabl accouMaTUBHbIX MAaCCUBOB

ACCOL[I/IaTI/IBHbIe MAaCCHBbBI UMEIOT T€ 2K€ MeTOJbl, HTO MU MHO2KECTBA. Tak 6bL10 3aAyMaHO M3Ha4YaJIbHO,
YTOOHI JaTh BO3MOXKHOCTb B3aHMMOJEHCTBOBATh C aCCOLMAaTUBHBIMM MAacCHUBAMH U MHOXECTBAMHU IOX0XKHMH
criocob6aMmu. C.HGILYIOLU.I/IQ TPpHU MeTOoda AOCTYIIHBbI B aCCOLUMATHBHLBIX MaCCHBaxX U MHO2KeCTBaXx:

e has(key). OnpenensieT NpUCyTCTBHE YKA3aHHOTO KJ0Ya B aCCOLMATHBHOM MAacCCHBE.

e delete(key). Ynanser U3 accoluHaTHBHOrO MacCHBa yKa3aHHBIH KJIOU W CBSI3aHHOE C HUM 3Haue-
HHe.

e clear (). ¥Ynanser U3 acCOLMATUBHOIO MacCHBa BCe KJOUYU BMECTE CO 3HAUEHUSMHU.

2 Tlon ynopsaoueHHOCTBIO 3[eCh MOApasyMeBaeTcsl «B MOPALKe N00aBAeHHsS» U HH B KaKOM ApyroM mopsiake. — [lpumeu.
nep.
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AccouuaTiUBHbIE MaCCHBBI UIMEIOT TaK»Ke CBOHCTBO size, Bo3Bpalllawlilee KOJHUECTBO Nap KJ04/3HaueHue,
cozepxaluxcs B Hux. Craenyomui parMeHT AeMOHCTPUPYET UCMOJb30BAHHWE BCEX TPEX METONOB U CBOH-
CTBa size:

let map = new Map();

map.set("name", "Nicholas");

map.set("age", 25);

console.log(map.size); // 2
console.log(map.has("name")); // true
console.log(map.get("name")); // "Nicholas"
console.log(map.has("age")); // true
console.log(map.get("age")); // 25
map.delete("name");
console.log(map.has("name")); // false
console.log(map.get("name")); // undefined
console.log(map.size); // 1
map.clear();

console.log(map.has("name")); // false
console.log(map.get("name")); // undefined
console.log(map.has("age")); // false
console.log(map.get("age")); // undefined
console.log(map.size);

Tak ke Kak BO MHOXECTBax, CBOMCTBO Size Bcerma BO3BpalllaeT KOJHUECTBO Map KJ4/3HaueHHe B
aCCOI[MaTHBHOM MaccHBe. JK3eMIIssp Map B 3TOM MpUMepe CHauyaJsa MoJjydaeT KUl "name" u "age",
nostoMy has () Bos3Bpaulaetr true, Korja emy nepenaetcs JobOod U3 3TUX Kiatoded. [locse ynaneHus
KJo4ya "name" BbI30BOM MeTona delete() meron has() BosBpamaer false miga kiawoya "name",
a CBOWCTBO size MOKa3blBaeT, UTO KOJHWYECTBO 3JE€MEHTOB YMEHbIIHJIOCh HAa e€IUHHUIy. 3aTeM BbI30BOM
MeTona clear () ymasasieTcss OCTaBLIMHCS KJIOU, 0 ueM coobuiaet Meton has (), Bo3ppamawnumuid false
IJ1s1 000UX KJI0Yel, a CBOUCTBO size moJsydaer 3HaueHHe 0.

Meton clear () nosBojsieT ObICTPO YAAIUTb 00JBLIOH 00beM AaHHBIX M3 aCCOLMATHBHOTO MAacCCHBA,
HO CYLIeCTBYeT TakKe Crocod cpady n006aBUTb OOJbILION 00bEM AAHHBIX.

UHuMuuanusaumua accouMaTtuBHbIX MAacCUBOB

AccouvaTiBHbBIE MacCHBbBI, KaK ¥ MHOXKECTBa, MOXKHO HHHLIHAJIM3UPOBATh Iepefauell MacCHBa B KOH-
CTpPyKTOp Map. Kaxnblii s7eMeHT Takoro MaccuBa caM A0JKeH ObITb MacCUBOM C JABYMS 3JeMeHTaMH,
TNepBbIH U3 KOTOPBIX ONpefessieT KU, a BTOPOH — 3HaueHHe, COOTBETCTBYIOLLee 3ToMy Kitody. Cienosa-
TeJIbHO, aCCOLIMAaTUBHBIM MacCUB, MO CYTH, fIBJSETCS MAaCCUBOM JIBYX3JeMEHTHbIX MacCHBOB, HalpUMep:

let map = new Map([["name", "Nicholas"], ["age", 25]11);
console.log(map.has("name")); // true
console.log(map.get("name")); // "Nicholas"
console.log(map.has("age")); // true
console.log(map.get("age")); // 25
console.log(map.size); // 2
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B sToM mpuMepe mocpeAcTBOM HMHHULHAMU3ALHMK 4Yepe3 KOHCTPYKTOP B aCCOLMATUBHBIA MacCHB map
nobaBssl0TCs KJAOYM "name" u "age". HecMmoTps Ha TO 4TO MacCHB MacCHBOB BBIIVIIAUT HEMHOrO
CTPaHHBIM, TaKasi OpPraHM3alus HeoOXOAMMa IJIS TOYHOrO MPEACTABJEHHUS KJ/Io4ed, NMOTOMY YTO KJ/IOYH
MOTYT ObITh Jito6oro tuna. CoxpaHeHHe KJHOUeH B MacCHBe — eIMHCTBEHHBIH crocod H3bexaTb UX Mpeod-
pasoBaHus B APYTOH THIl NAHHBIX Iepell COXPaHEeHHeM B aCCOLMATUBHOM MacCHBe

Metop forEach() accouMaTruBHbIX MaCCHUBOB

Meton forEach () accoudaTHBHBIX MacCUBOB HamoMuHaeT Metoln forEach () A/5 MHOXeCTB U Mpo-
CTBIX MaCCHBOB — OH NPUHUMAaeT (PYHKLHI0 0OPAaTHOrO BbI30BA C TPeMs MapaMeTpPaMHu:

e 3HaueHHe TeKYIero 3JeMeHTa B aCCOLMATUBHOM MacCHBe
e Kutou 3TOro 3HaueHusd.

e CchliKa Ha aCCOLIMaTUBHBIN MacCCHUB, U3 KOTOPOIr'O M3BJIEHEH 2JIEMEHT.

ApryMeHTHl ()yHKUHH 0OpPaTHOTO BbI30Ba GOJIbIIE COOTBETCTBYIOT apryMeHTaM aHaJOrMYHON (PYHKIIHH,
KoTopas nepenaercs Merony forEach () mpocThiX MacCHBOB: B NepBOM IepefaeTcsl 3HaueHHe, a BO BTO-
pOM — KJ104 (COOTBETCTBYET UHCJOBOMY HMHAEKCY B CJyudae ¢ MPOCThIMH MaccHBamu). Hampumep:

let map = new Map([["name", "Nicholas"], ["age", 25]11);

map.forEach(function(value, key, ownerMap) ({
console.log(key + " " + value);
console.log(ownerMap === map);

})

dyHkuus oOpaTHOro BBEI30BA, KoTopas nepenaercss metony forEach() B 3TOM npumepe, BbIBOAUT
MOJy4eHHYI0 e HH(popMmauuio. AprymeHTsl value U key BHIBOLSITCS HENOCPENCTBEHHO, a apryMeHT
ownerMap CpaBHHMBaeTCs C map, 4ToObl MOKa3aTb, UTO 3THU JIB€ CCHIIKM 3KBHBaJEHTHbI. DTOT MPUMEp
BBIBEJET CJIEYIOLIee:

name Nicholas
true

age 25

true

CDYHKLLI/IH O6paTHOFO BbI30Bd, KOTOpad nepenaeTcsd B BbI3OB forEach(), noJiy4daeT naphbl KJIIO‘-I/SHa‘-IeHI/Ie
B mopsAnokKe ux ,U,OéaB.HeHI/IH B aCCOLIMaTUBHBIH MacCCHB. STO0 OTJIHYAETCS OT noseneHusa mertona forkEach ()
[IPOCTBIX MacCCHBOB, KOTOprﬁ rnepenaeTr 3JI€EMEHTDI qﬁ)y'HKU,I/II/I O6paTHOFO BbI30OBa B IIOpPsAKE BO3paCTaHHUSA
YHCJIOBbIX MHOEKCOB.

NMPUMEYAHUE
MeTony forEach () MOXHO TakXe nepefaTtb BTOPOW apryMeHT — 3Ha4YeHue NS CCbINKM this
BHYTPU (pyHKUMM 0BpaTHOro Bbi3oBa. Takom BbI30B ByaeT AeNCTBOBaTb B TOMHOCTU Kak BEpCUs
MeToga forEach () Ona MHOXECTB.
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ACCOLI,MaTHBHbIe MacCHUBbl CO CNaObIMU CCbIIKAMHU

AccouuaTiBHBIE MacCHBbI CO CJIaObIMH CChIIKAMU COOTBETCTBYIOT acCOLIMATHBHBIM MacCHBaM, KakK MHO-
’KeCTBa CO CJa0BIMH CCBIIKAMHM COOTBETCTBYIOT OOBIYHBIM MHOXKECTBaM: OHHU XPaHAT cJjalble CCBIIKHM Ha
00beKTH. B accoyuamusrom maccuse co craboimu ccoiikamu (weak maps) KakIbli KJi0Y [0JKEH
ObITh 00BbEKTOM (TOTBITKA HCMOJB30BaTh B KayecTBe KJIOUa 3JI€eMEHTapHOe 3HaueHHe BBI30BET OIIHOKY),
U CCBIJIKHU Ha 3TH OOBEKTH fBJSAIOTCH ClAaObIMM, MO3TOMY OHM He MellalT YTHAW3UPOBaTb 00beKThl. Ko-
rha 3a npefesjamMHM acCoOLMAaTHBHOTO MAacCHBA CO CJAObIMU CCBIJIKAMH He OCTAHETCS HU OJHOHM CCBHIJIIKH Ha
0OBEKT, UCTIONb3YeMbIH B Ka4eCTBe KJ04a, COOTBETCTBYOILAs Mapa KJw4/3HaueHHe OyleT aBTOMaTHYeCKU
ynaneHa. Ho csabble CCBIIKM XpaHATCS TOJbKO B KJOUax, 3HaYeHUs] He MOTYT XPaHHUTb CJa0bIX CChIJIOK.
Cchlika Ha 0ObBEKT, XpaHsAllascsd B acCOLMATUBHOM MacCHBe CO CJabbIMU CChIJIKAMHU B BHIE 3HAYeHUS,
OyneT NpensiTCTBOBAaTb yTHJIU3aUHUU 00beKTa, JaxKe eCJid BCe OCTaJibHble CChIJIKM Ha 3TOT 00BbeKT OyAyT
yhoaJieHbl.

AccounaTiUBHbBIE MacCHBBI CO CJAOBIMU CCBIIKAMU MOTYT OYeHb MPUTOAMUTBLCS AJs XpaHEHHS 0ObEKTOB,
CBfI3aHHBIX ¢ 3jeMeHTaMu DOM Be6-cTpanuubl. Hanpumep, HekoTopele 6ubaM0oTeKH Ha JavaScript nns
BeO-CTPaHHUL MOANEPKHUBAIOT COOCTBEHHbIE 0OBEKTHI Jis1 CChIIKU Ha 3jaeMeHThl DOM BHyTpu OUOIHOTEKH,
U Takoe OTOOpaXkeHHe XPaHUTCS BO BHYTPEHHeM K3lle 0ObeKTOB.

CaMoe CJIOXKHOe B TAKOM pelleHHH — ONpelesuTb MOMEHT, Korna ajnemeHT DOM ynansercs u3 Be6-
CTPaHMLbI, UTOOBl yIAJUTh COOTBETCTBYIOILUH eMy 00beKT M3 Kawa. Ecau aToro He caenarb, 6ubanoTeka
OyneT yaepKHBaThb 0eCrosie3HYI0 CChlKY Ha aneMeHT DOM, uTo Bbl30BeT yTeuky namsaTH. KamupoBaHue
snemeHToB DOM ¢ mpruMeHeHHEM acCOLUMATHBHOI'O MacCHBa €O CJAaObIMHU CCBIJIKAMU BCe »Ke M03BOJIsSeT
O6ubarnoTeKe CBA3aTh KaxAbld 3jgeMeHT DOM co cBOMMH 00bEKTaMH U aBTOMAaTHYECKU YAAJAThb JitoOble
00BEKTHl M3 acCOLMAaTHBHOTO MacCHBa OJHOBPEMEHHO C ynaJjeHueM 3djeMeHtTa DOM.

Ucnonb3oBaHue aCCOUUATUBHbIX MAaCCHUBOB CO cnabbiMK ccblIKaMH

Tun WeakMap, nosieubiuuiicsi B ECMAScript 6, — 3T0 HeynopsitoueHHBIH CIHUCOK Map KJiou/3HaueHue,
KJII0YU KOTOPOTO AOJIKHBI ObITb J€HCTBUTE/bHBIMU CCBIJIKAMU Ha OOBEKTHI, @ 3HaU€HHUs1 MOT'yT ObITh J1I000r0
tuna. MHrepdeiic WeakMap oyeHb MOX0XK Ha UHTep(elic Map — asg 100aBJeHHS U U3BJEUYEeHHS JaHHbIX
HCII0JIb3YIOTCS MeToAbl set () u get () COOTBETCTBEHHO:

let map = new WeakMap(),
element = document.querySelector(".element");

map.set(element, "Original");

let value = map.get(element);
console.log(value); // "Original"

// ymoanuTe 3JieMeHT element
element.parentNode.removeChild(element);
element = null;

// B BTOM TOUKE ACCOLMATUBHHIN MACCHUB CO CJabHMM CCHUIKAMH OKA3HBAETCS [YCTHM

B 3ToM mpuMepe coxpaHsieTcsl ofHa Mapa Kiwd/3Hauenue. Kiou element, sanement DOM, ucnosbay-
eTcsl /ISl COXpPaHEHHsI COOTBETCTBYIOIIEro CTPOKOBOIO 3HAUeHHs. DTO 3HAUEHHe 3aTeM M3BJIEKaeTCs IMmepe-
nadeii amementa DOM B BbizoB Metona get (). Korma nmosnnee sanement DOM ynansiercsi U3 HOKyMeHTa
¥ MepeMeHHOH, CChlaBIIeNCsl Ha HEro, MpUcBarnBaeTcs 3HadeHre null, MPOUCXOOUT aBTOMATHUECKOe ya-
JIeHHe NaHHBIX U3 aCCOLMATHBHOI'O MAacCHBA CO CJAOBIMU CChIIKAMH.

Kak u B cayyae ¢ MHOXeCTBaMHU CO CJI1a0bIMH CCbIIKAMH, HET HHUKAKOH BO3MOXKHOCTH MPOBEPUTH, YTO
ACCOLMATHBHBIA MAacCHB CO CJIa0bIMU CCBIIKAMH OIYCTeJ, IIOTOMY UTO OH He HMeeT CBOHCTBA size. A Tak
KaK He OCTaJOoCh CCBIIKH, UTO XpaHHUJIACh B KJ/IOYe, Bbl He CMOXKeTe M3BJieub 3HAUeHHe BBI30BOM MeTOM1a
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get( ). ACCOL[I/IaTI/IBHbII'/JI MAacCCHMB CO CJa0BIMU CChIIKaMU 3aKpbIBA€T AOCTYT K 3HA4YEHHUIO AJ 3TOr0 KJ/itoda,
H Korjga C60leI/IK Mycopa 3allyCTUTCA, OH OCBO6OIII/IT NaMdaTb, 3aHATYIO 3HAYEHUEM.

MHuuuanmauua acCouMUMaTUBHbLIX MaCCHUBOB CO cnabbiMH ccbiIKaMH

UToOBl MHHULMAJIU3UPOBATh ACCOLMATUBHBIA MACCHUB CO CJAA0BIMU CChLIKAMU, NepenaiTe MacCUB MacCH-
BOB B BbI30B KOHCTpyKTOpa WeakMap. Tak ke Kak B cjaydyae ¢ OObIYHBIMH aCCOLMATHUBHBIMH MacCHUBaMH,
KaXKIbli BJIOXKEHHBIH MacCHB HOJKEH COHepkKaTh [Ba 3JEeMEHTa: TepBbli 3JeMEeHT, eCJd 3TO HenycTas
CChlIKa Ha 0OBEKT, CTAHOBUTCS KJIIOUOM, a BTOPOH (C NaHHBIMU JHOOOr0 THNA) — 3HayeHHeM. Hampumep:

let keyl = {},
key2 {},
map = new WeakMap([[keyl, "Hello"], [key2, 42]1);

console.log(map.has(keyl)); // true
console.log(map.get(keyl)); // "Hello"
console.log(map.has(key2)); // true
console.log(map.get(key2)); // 42

O6bekTsl keyl 1 key2 B 3TOM NpUMepe CTAHOBSITCS KJIOYAaMH B aCCOLMATHBHOM MacCHUBe CO CJabbiMU
CChIKaMM, U MeTobl get () u has () no3soJsoT obpawarbes K HUM. [lonbiTKa nepenatb KOHCTPYKTOPY
WeakMap MaccuB, B KOTOPOM KaKasi-J1M00 Mapa KJ/iou/ 3HaueHHe UMeeT KJI0U, He SIBJSIOUIMNACT 00bEKTOM,
BBI30BET OLLIHUOKY.

MeTOAbI aCCOLMUATUBHbBIX MAaCCUBOB CO CNnabbiMH CCblIKaMH

AccouvaTiBHBIE MacCHBBI CO CJIa0BIMH CCBIIKAMM HMEIOT TOJbKO 1Ba IOMOJHUTEJbHBIX MeTOHa JIS
paboThl ¢ MapaMH KJio4/3HaueHre. Mertox has () onpenessieT MPUCYTCTBHE KJOUa B aCCOIIMATUBHOM Mac-
cuBe, a Meton delete() ymajasieT yKasaHHYIO Mapy KJo4/ 3HaueHue. Meton clear () OTCYTCTBYET,
MOTOMY 4TO OH MOr Obl MOTpPeGOBaTb BO3MOXKHOCTH Tepedyuc/aeHHsl KJi4del, HO B aCCOLMATHBHBIX Mac-
CUBaX €O CJa0bIMM CCBIJIKAMH 3TO HEBO3MOXKHO, TaK K€ KaK U BO MHOXKECTBAaX CO CJAAOBIMH CCBIIKAMH.
CuienyolKi npuMep N1eMOHCTPUPYeT MpuMeHeHHe MeTonoB has () u delete():

let map = new WeakMap(),
element = document.querySelector(".element");

map.set(element, "Original");

console.log(map.has(element)); // true
console.log(map.get(element)); // "Original"

map.delete(element);
console.log(map.has(element)); // false
console.log(map.get(element)); // undefined

31ech CHOBa B KauecTBe KJoua ucrnosbdyercs asemeHT DOM. Meton has () mo3BoJisieT MPOBEPUTH
MPUCYTCTBUE B NAHHBIH MOMEHT HCKOMOTO KJl04a B aCCOLMATUBHOM MacCHBe CO CJaObIMH CChIIKAMU.
WwmeliTe B BUAY, YTO 3TOT MPUEM JAaeT MOJOKUTEbHBIH PE3yJbTaT, TONbKO KOTJla KJI0U XPAaHUT HEMYCTYIO
ccbliKy. Meton delete () NMpUHYOUTENbHO yaaJseT KJIOU U3 aCCOLMAaTHBHOTO MacCHBa, MOCJe Yero BbI30B
has () BosBpawaer false, a get () Bosppaulaer undefined.
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MpueaTtHble AaHHbIe 06BbEKTA

BosbinHCTBO pa3pabOTYMKOB MOJIaraeT, 4YTO OCHOBHOE Ha3HAUeHHe acCOLMATHBHBIX MacCHBOB CO CJa-
OBIMH CCBIJIKAMH — XpaHEHHe NAaHHBIX, aCCOLMUPOBAHHBIX C dneMeHTaMd DOM, onHaKO CylIeCcTByeT MHOTO
ApPYTHUX obsacTed mpuMeHeHHs (M, BHE BCIKHX COMHEHHH, KaKHe-TO 00JIaCTH OCTAIOTCS MOKa HEOTKPHITHI-
mu). Hampumep, acconuatuBHbBIE MacCHBBl CO CJIa0BIMH CCBIIKAMH MOXKHO HCIOJb30BaTh AJs XPaHEHHS
JlaHHBIX, PUBATHBIX IJIs1 9K3eMILIsIpoB 06beKTOB. Bee cBoiicTBa 06beKkToB B ECMAScript 6 siBaisitotcst 06-
ILeAO0CTYHBIMH, NTO3TOMY MPUXOAUTCS TPOSBAATh CMEKAJKY, YTOObI CAesaTh AaHHbIE AOCTYMHBIMH TOJBKO
BHYTpPU oO0bekTa. Bar/isiHuTe Ha cjaenyomui npumep:

function Person(name) {
this._ name = name;

Person.prototype.getName = function() {
return this. name;

31ech HCIOJb3YeTCs paclpocTpaHeHHOe corjalleHHe 00 MCMOJb30BAHUM CHMBOJA MOAYEPKUBAHHS B
KauecTBe MPHU3HAKa MPHUBATHOTO CBOWCTBA, 3HAaueHHE KOTOPOTO He JOJ/KHO HM3MEHSITbCA 3a MpelesaMu
sk3emmJsipa oobekra. Llesb cocTout B TOM, UTOOB UCMOAB30BaTh getName () a/s uTeHusi this._ name
U He T03BOJIUTh U3MeHATb _name. OqHAKO HUUYTO He MellaeT BHeLIHeMY KOMY MpPOCTO B3ATb W 3alHCaTh B
CBOMCTBO _name HOBOE 3HaueHHe — INpeJHAMEPEHHO WJIM MO0 OLIMOKe.

B ECMAScript 5 umeeTcss BO3MOXHOCTb 3aKPbIBaTh JOCTYM K MPHUBATHBIM JaHHBIM C HUCIOJb30BaHUEM
CJeNyIOllero abJOHHOTO pelleHHs:

var Person = (function() {

var privateData = {},
privatelId = 0;

function Person(name) {
Object.defineProperty(this, "_id", { value: privateId++ });

privateDatal[this. id] = {
name: name

Person.prototype.getName = function() {
return privateData[this. id].name;

}i

return Person;

}O)) 7

B stom npumepe onpenesneHve Person 3aBepHyTO B BblpaKeHHe HeMeLJE€HHO BbI3bIBAaeMOH (yHK-
nuu (Immediately Invoked Function Expression, IIFE). O6bekT comep»UT nBe NpUBaTHbIE MepeMeHHbIE,
privateData u privateId. O6bekT B nose privateData XpaHUT NPUBATHYK HH(POPMALHIO AJS
KaXKJI0T0 9K3eMIispa, a privateId nosaydaeT yHHUKaJbHBIH UHCJOBOH MIEHTH(UKATOP dK3eMmspa. Ko-
TJla BbI3BIBAETCS KOHCTPYKTOP Person, oH N00aBJ/sieT HellepeurncauMoe, HeHaCTpauBaeMoe U HeIOCTYITHOe
IJ1s 3allUCH CcBOMCTBO _1id.

3aTeM B 06beKT privateData nobas/sieTcs 3anuch (elle OfWH 00BEKT), COOTBETCTBYIOLLAS YHCJIOBO-
My HIEHTHU(HUKATOPY dK3EMILIspa; B 3TOH 3aMHCH COXpaHseTcsl 3HaueHHWe aprymeHTta name. [lo3nHee 370
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3HaYeHHe MOXKHO MOJYyYUThb BbI30BOM (PYHKUHH getName (), koTopas ucnosb3yeT this._id B kKauecTBe
Kaoya B privateData. Tak kak nose privateData HeIoCTyMHO 3a MpeaejaMd 06JacTH BHUAWMO-
ctu pyukuuu IIFE, nanHble okaseiBatoTcsi B 6€30mMacHOCTH, Aaxke ecaM 3HadeHWe this._id ocraercs
00111e10CTYTHBIM.

Camas rnaBHast npo6JeMa Takoro pelleHHst B TOM, YTO JaHHble B privateData HHUKOrma He HcYesa-
10T, TIOTOMY YTO HET HHKAKOW BO3MOXKHOCTU OMpPENeJUTb MOMEHT yAajeHUsl 3K3eMIisipa 06bekTa: 00beKT
privateData Bcerga XpaHuT JHILHHE AaHHBIE. DTy NPOOJEMY MOXKHO PELIUTb C MOMOILbI0 acCOLUATUB-
HOTO MacCHBa CO CJaObIMU CChIIKAMH, KaK MOKa3aHO HUXKe:

let Person = (function() {
let privateData = new WeakMap();

function Person(name) {
privateData.set(this, { name: name });

Person.prototype.getName = function() {
return privateData.get(this) .name;

}s

return Person;

FO)) s

B srtoii Bepcurn Person [Ji XpaHeHHWs] NMPUBATHBIX [NAHHBIX BMECTO OOBEKTa HCIMOJb3yeTcsl acco-
MAaTHBHBIH MacCHUB €O CJa0bIMM CCBIIKAMH. TaK Kak B KauecCTBe KJ/IlOUel MOXKHO HCII0JIb30BaTb CaMH
9K3eMIIsIpel 00beKkTa Person, oTnajsa HeoOXOAMMOCTb B OTAEJbHOM YHCJOBOM HUaeHTH]UKaTope. Korma
BbI3bIBAETCS KOHCTPYKTOp Person, B acCOLMATHUBHBIA MAacCHB CO CJaObIMU CChIIKAMH N00aBJ/sieTCS HO-
BBl 37eMeHT ¢ KJao4doM this u 06beKTOM ¢ MpuUBAaTHOH HH(OpMallMed B KauecTBe 3HaueHHUs. B paHHOM
cJAydae 3HaueHHe — 3TO OOBEKT C eIMHCTBEHHbIM CBOMCTBOM name. DyHKIUS getName () HU3BJIeKaeT
NpUBaTHYI0 HHQOpMaLHIO, Nepenasas this B BbI30B MeTofa privateData.get (), KOTOpbIH H3BIEKaeT
00beKT-3HAaUeHHe U BO3BpalllaeT ero CBOUCTBO name. DTOT MPHUEM MOMOraeT COXPAHUTh MPUBATHYIO UHPOP-
MalHMI0 HEJOCTYNMHOH W YHUUTOXKAEeT 3Ty MH(OPMAlLUIO, KAaK TOJbKO OyHeT YHHUUTOXKEH COOTBETCTBYIOLIHUH
el sK3eMIsip oObeKTa.

anMeHeHMe U OrpaHU4YeH”usa acCcouuaTuBHbiX MacCUBOB CO CNabbiMU CCblIKaMHU

Korpa HacTynmuT MOMeHT BBIOMpPATbh MeXAy MPOCTHIM aCCOLMATHUBHBIM MAacCHBOM W aCCOLHMATHUBHBIM
MacCHUBOM CO CJa0bIMH CChIIKaMH, B MEPBYIO odepelb OMNpenesuTe, cobvpaeTech JU Bbl HCIOJNb30BAaTh B
KayecTBe KJio4ell ToJbKO 00beKThl. Beskuil pas Koraa A5 Kioded NpeanosaraeTess HCMoab30BaTh TONbKO
00BEKTbI, aCCOLMATHBHbIE MACCHUBhI CO C/Ja0BIMH CChIJIKAMH OKa3bIBAIOTCS Jy4IIMM BblOopoM. Takue acco-
LIMaTHBHbIE MACCHBbI IO3BOJISIOT ONTUMHU3UPOBATh UCIOJIb30BaHNE MAMATH U U30€XKaTh yTeuek, rapaHTUpPys
aBTOMAaTUUYeCKoe ynaJieHUe JIMIIHUX JAHHBIX [10CJe TOTO, KaK OHHW CTaHYT HeLOCTYIIHHI.

WwmeliTe B BUOY, UTO acCOLMATHBHbIE MACCHUBBI CO CJAA0BIMU CChIJIKAMH OFPAaHHMUYMUBAIOT NOCTYI K COAEp-
’KallUMCS B HUX JAaHHBIM: BBl He CMOXKeTe HCIOoJAb30BaTh MeTol forEach (), CcBOUCTBO Size WJIH METO[
clear () nas ynpapjeHUs 37eMeHTaMH. Ecju BaM He0OXONMMBbl CpPeCTBA UCCAe0BAHUS 3/JEMEHTOB, Jyu-
1Ie BbIOpaTh OOBIUHBINA aCCOLMATUBHBIM MaccuB. Ho Torna mpocto moMHHUTe 0 HEOOXONMMOCTH yIpaBJeHUs
NaMsThIO.

Hakonel, eciu B KauyecTBe KJOYeH MpeAnoJaraeTcss MCMOJAb30BaTh 3Je€MEHTapHble 3HAYeHHsl, TOTAa
OOBbIUHBIE ACCOLMATHUBHBIE MACCHUBBI — €IMUHCTBEHHO BO3MOXKHBIK BAPUAHT.
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B 3aknioueHue

ECMAScript 6 oduriranbHo BBesa MHOKECTBA U accoldaTHBHble MaccuBbl B JavaScript. [lpexne nns
UMHUTALlUM MHOXKECTB U aCCOLUATHBHBIX MAaCCUBOB Pa3pabOTYMKH HCIOJb30BaIH OOBIYHBIE 0OBEKTHI, YACTO
CTaJKHMBasICh ¢ NMpobseMaMH U3-3a OrPaHUYEHHUH, XapaKTepHbIX /151 CBOHCTB 0ObEKTOB.

MHoxecTBa — 3TO yMOPsiIOUEHHBIE CIIHCKW YHHUKAJbHBIX 3HAaUeHWH. 3HAUEHHUsS] CUMTAIOTCH YHHKAJb-
HBIMH, €CJIM OHM He SKBHMBAJIEHTHBl C TOUKH 3peHHs MeTola Object.is (). MHoxXecTBa aBTOMaTHYeCKU
yIAJSI0T TOBTOPSIIOLIMECS 3HAUYEHHUS, I09TOMY MHOXKeCTBO MOXKHO HCII0/1b30BaTh KaK (DUJBTP IJd yCTpaHe-
HUS MOBTOPSIIOLIMXCS 2JIEMEHTOB M3 MacCHBOB. MHOXKeCTBa He SIBJAIOTCSA I0JKJIAaCCOM MAaCCHBOB, NI03TOMY
OHHU He NOJJepPKHUBAIOT NPOU3BOJBHBIA JOCTYI K CBOMM 3JeMeHTaM. BMecTo 3Toro BaM NpUAETCS UCIOJb-
30BaTh MeToA has (), 4yToObl Onpene/uTb, MPUCYTCTBYeT JIM 3HAUeHHE B MHOXKECTBE, U CBOHCTBO size,
4yTOOBl Y3HATh KOJMUECTBO 3HaUYeHUH B MHOxkecTBe. Tun Set nmeer Takxke Meton forEach() aasa obpa-
O0TKH BCeX 3HAaUeHUH B MHOXECTBe.

MHoxecTBa co caabbIMU CCBIIKAMH — 3TO 0cobasi pa3sHOBUIHOCTb MHOXKECTB, KOTOpas MO3BOJSET
XpaHUTb TONbKO 00beKThl. OOBEKTbl COXPAHSIOTCS B BHJE Cla0bIX CCBIIOK Ha HUX, TO €CTb 3JEMEHT CO
c/1a00 CCBIJIKOW He MPensiTCTByeT yTH/AU3aLUHU 00beKTa COOPILIUKOM Mycopa, eCyy 3TOT 3JeMeHT 0Ka3aJcs
nocJseHed CCbIIKOH Ha 3TOT 06beKT. CofepKHMoe MHOXKECTBA CO CJabbIMU CChIJIKAMU HeJlb3sl UCC/IeL0BATh
U3-3a CJIO2KHOCTEeH, CBA3aHHBIX C yIpaBJeHUEM NaMAThbIO, I03TOMY TaKHMe MHOXKECTBA Jydllle UCI0Jb30BaTh
TOJIBKO JIJISl CJIeXKeHHUsl 3a 00OBbeKTaMH.

AccounaTHBHbBIE MaCCUBBl — 3TO YIOPSIOUYEHHbIE CITUCKU Map KJ04/3HaueHHe, IIe KJAUOM MOTYT ObiTh
HaHHble Jo0oro tuna. [lo aHanmoruum ¢ MHOXKeCTBaMH YHMKAJbHOCTb KJIOYeH olpefesseTcsi ¢ IOMOILLbIO
MeTona Object.is (), TO eCTh YMCIOBOH KJ/IOU 5 M CTPOKOBBIM KJ/IOU "5" CYMTAIOTCA OBYMS pPasHbIMU
KaoyaMu. C KJI0UOM MOXKHO CBfI3aTh 3HaueHHUe J000ro Tuna, Bei3BaB Metol set (). [loznHee 310 3Haye-
HHMe MOXKHO M3BJIeUb C MOMOIIbI0 MeTona get (). AccounaTUBHBIE MACCUBBI TaKXKe HMEIOT CBOUCTBO size
u Meton forEach (), ynpouwawoumuid 06Xof BCeX 3JeMEHTOB.

AcconvaTiBHbBIE MACCHBBI CO CIa0BIMH CCBIIKAMH — 3TO 0c06ast PA3HOBUAHOCTb ACCOLIMATUBHBIX MaCCH-
BOB, KOTOpas M03BOJISIeT UCIOJb30BaTh B KayecTBe KJ/IOUeH TOJbKO 00beKThl. Tak Ke Kak B MHOXKeCTBaxX
Co cJabbIMU CCHIIKAMH, B KJOYaxX COXPaHSAOTCA cjalble CChIIKM Ha OOBEKTHI, He MPEensTCTBYIOLIME HX
YTUJM3aLKH, KOTHa cjaabasi cChlKa ocTajach eIMHCTBEHHOH, yka3biBawlled Ha o0beKT. Korna o0bekT B
KJI04e yTUJIU3HUpyeTCcsl COOPLIMKOM Mycopa, 3HaueHHe, CBI3aHHOe C KJIIUOM, TaKXKe YHaJseTcss U3 acco-
LIMaTHBHOI'O MaccHuBa CO CJAObIMH CChIJIKAMH. DTOT acleKT yNpaBjeHHUs MaMsATblo Je/aeT acCOLHaTHBHBIE
MacCHBBI CO CJaObIMU CCBIJIKAMM yHUKAJIbHBIM HHCTPYMEHTOM [JIl CBSI3bIBAHUS NOMOJHHUTENBbHOH MH(OP-
MallUKu ¢ 00beKTaMH, Yel »KU3HEeHHBbIH LUK/ YIpaBJ/seTcs 3a npeaenaMu Kofa, oOpallaolierocss K HUM.
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Utepatopbl U reHepaTtopsl

MHorue 513bIKM NMPOrPAaMMUPOBAHHS TIEPEXOAST OT MCIOJNb30BAHHUS JJI UTepalMil M0 NaHHBIM LIMKJOB
for, TpebynIIMNX HHULHAIN3ALUN NIePEMEHHBIX, KOTOPbIE ONpPeNessioT MO3UIHI0 B KOJJIEKIHH, K MpUMe-
HEHHUI0 00bEeKTOB-UTEPAaTOPOB, BO3BPALIAIOLINX CJEAYIOMIUN dJeMeHT KoJieKUuu. MrepaTopel ympoiiaimoT
paboTy ¢ KoJeKIUsiMH AaHHbIX, nosTomy ECM AScript 6 Takxe nob6aBusa urepatopel B JavaScript. B
KOMIIJIEKCE C HOBBIMU METOlaMH MAcCCHBOB M HOBBIMH THIAMHU KOJIJIEKIMH (TAKUMH, KaK MHOXKECTBA H acco-
[IMaTHBHbIE MACCUBBI) HTEPATOPbI OKA3bIBAIOTCS 3(h(HEKTUBHBIMU UHCTPYMEHTAMH 00pa0OTKH JAaHHBIX, U BbI
yacTo OylmeTe BCTpeuaTbCsi C HUMH B PasHbIX pasnesax sidbika. Hosbiil nuka for-of pabotaer ¢ ureparo-
paMHu; ornepaTop paclivpeHHs (. ..) UCHOJb3yeT UTEPaTOphl; U JaKe B aCHHXPOHHOM MPOrpaMMHUPOBAHHUU
MOYKHO TPUMEHSITb UTEPATOPHI.

DTa rjaBa 0XBaThlBaeT MHOXKECTBO MPUEMOB NIPUMEHEHHUsI UTEPATOPOB, HO MPeXK/Ie UeM MeperTH K Mpak-
THUECKHUM TpUMepaM, HEOOXOAMMO O3HAKOMUTHCS C MPUUMHAMH, OOBSCHSIOUIMMU BKJIOUEHHE UTEPATOPOB
B JavaScript.

Mpo6neMbl UCNONBb30BAHUA LUKIOB
Ecau Bam AOBOAWJOCH MPOrpaMMHpPOBATh Ha JavaScript, Bbl HaBepHAKaA MHUCaJJu IIPUMEPHO TaKOH KON

var colors = ["red", "green", "blue"];

for (var i = 0, len = colors.length; i < len; i++) {
console.log(colors[i]);

ITO CTaHAAPTHBIKA Ccrocod KCMoJab30BaHUSA LMKJAA for nis mepebGopa MHAEKCOB B MacCHBe colors ¢
NpUMeHeHHeM TepeMeHHOH 1. 3HaueHHe 1 yBeJHWYMBAETCS HA €IMHMILY B KaXKAOH WTepaluu IUKJa, KOTO-
pble MPOMOJIKAIOTCS, MOKa 3HAaUeHHe 1 He MPEeBBICUT 3HaueHHe NJHHBI MacChBa (XpaHUTCS B TepeMeHHOH
len).

[{uks B 3TOM MpHUMepe BBINISAUT OUYeHb MPOCTO, HO CJOKHOCTb LMKJOB yBeJUUHWBAETCSs, KOTAA MPU-
XOIUTCS BKJaAblBaThb HUX APYT B Jpyra U CJAeIWTb 32 MHOXKECTBOM IepeMeHHbIX. C POCTOM CJIOKHOCTH
yBeJMUUBAETCSl BEPOSITHOCTb TOSIBJIEHHS OIIMOOK, W cama IiabJoHHas npupona uukaa for cnocoO6CTByeT
TMOSIBJIEHUIO OLIMOOK, MOTOMY UTO B Pa3HBIX MeCTaX HCMOJb3yeTCsl OMHOTUIMHBIM Kol. MTepaTtopel momorawoT
1M30aBUTHCS OT JIMILIHUX CJ0KHOCTEH U 00y31aTh MPUPOAY LUKJIOB, CIOCOOCTBYIOLLYIO MOSIBJAEHHIO OLIUOOK.
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UYrto Takoe urepatopbi?

Hmepamopo. — 3T0 00BEKTHl CO CellMaIU3HPOBAHHBIM HHTep(elcoM, CIPOEKTHPOBAHHBIM /I HUTe-
pauuii. Bce o6bekThI-UTEpaTOpbl UMEWT MeTOA next (), Bo3Bpaulawlni 06bekT pesynabrata. O6bekT
pe3y/JbTata HMMeeT [Ba CBOHCTBAa: value — cienymllee 3HaueHUWe U done, NPUHHUMAOLlee 3HAYeHHe
true, Korga B KOJJIEKIIMK He OCTaeTCsl 3JIEMEHTOB [Jis MOC/AeAYIOUX UTepauui. Mirepatop XpaHut BHYT-
pPEHHHUU yKasaTesb Ha MEeCTOINOJOXKEeHWe 3HAUeHWH B KOJIJIEKLHWH, U KaxKAbld BBI30B ero mMetoga next ()
BO3BpalllaeT cjeaylolllee 3HaUeHHe.

Ecau BrI3BaTh next () mnoc/e KM3BleYEHHs MOCJeJHEro 3HAuyeHHs, MeTOI BepHEeT 3HaueHue true B
cBoiicTBe done 00beKTa pe3yJbTaTa U 8038paujaemoe 3Ha4erue uTepaTopa B CBOHCTBe value. DT0 BO3-
BpalllaeMoe 3HayeHHe He SBJSeTCS YacThbl0 KOJJIEKUHWHU NAHHBIX; CKOpee, 3TO 3aKJ/JKUUTENbHBIH (PparMeHT
JNAHHBIX, CBSI3aHHBIX C KoJlekuHWeH, uan undefined, ec/iu Takoro ¢parmMeHTa JaHHBIX He CYILIEeCTBYeT.
BosBpaliaemoe 3HaueHHe WTepaTopa HAlOMHUHAET BO3BpalllaeMoe 3HaueHHe (PYHKLHH TeM, UTO 3TO MOCJe]-
HUH crocob nepenatbh UHPOPMALHMIO BBI3BIBAIOLIEMY KOLY

C y4eToM BBILIEU3JIOXKEHHOT'O Mbl MOTJIM OBl co3nath uTepaTop B ECMAScript 5, Kak mokasaHo HUXe:

function createlterator(items) ({
var i = 0;

return {
next: function() {

var done = (i >= items.length);
var value = !done ? items[i++] : undefined;
return {

done: done,
value: value

}s

}s

var iterator = createlterator([1l, 2, 3]1):

; // "{ value: 1, done: false }"

console.log(iterator.next())
)); // "{ value: 2, done: false }"
))
))

console.log(iterator.next
console.log(iterator.next
console.log(iterator.next

; // "{ value: 3, done: false }"
; // "{ value: undefined, done: true }"

~ o~ o~ o~

// mobom mocrienyiomuil BEH3OB
console.log(iterator.next()); // "{ value: undefined, done: true }"

QDyHKU,HH createlterator () Bo3Bpauiaer 00BeKT ¢ MeTonoM next (). Kaxmplll BLI30B 3TOro Me-
TOJla BO3BpalllaeT cJelylollee 3HayeHHe M3 MaccuBa items B cBoicTBe value. Korma i pocruraer 3,
CBOMCTBO done IMoJy4yaeT 3HAaueHHe true, a TEepHApHBIM YCJOBHBIM ONEpPaTop 3allMCbiBaeT B CBOWCTBO
value 3HaueHue undefined. DTH ABa pe3ysbTaTa COOTBETCTBYIOT MOCJENHEMY CIelHaJbHOMY CJydaro
utepatopos B ECMAScript 6, xorna meron next () uTepaTopa BbI3bIBaeTCS MOCJE JOCTHUKEHHS KOHIIA
KOJIJIEKLIUH.

Kak nokasbiBaeT 3TOT NpuMep, peanusalds UTepaTOPOB B COOTBETCTBHUHU C NPaBUJAMM, U3JI0KEHHBIMU
B ECMAScript 6, — He camoe mpoctoe 3aHsitie. K cuactbio, ECMAScript 6 nmommepxuBaeT Takxe
TeHepaTopbl, KOTOPble CYILEeCTBEHHO YNPOLLAIT peaM3alni0 UTepaTopOB.
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Urto Takoe reHeparopbi?

lenepamop — 310 (QyHKUHS, BO3Bpallaoulas urepatop. OyHKIUUU-TeHEPaTOPbl OTMeUaloTCs 3Be310U-
KOH (*) mocJsie KatoueBoro cjoBa function U UCHosb3yOT HOBOe KioueBoe cioBo yield. CoBepliueHHO
HeBaXKHO, cJieflyeT JIM 3Be3[04YKa Cpasy 3a KJ/o4eBbM cjoBoM function uau oTaensieTcss oT Hero Inpo-
OeJIbHBIMH CHMBOJIAMH, KaK B CJEAYIOLIEM MPHUMepe:

// reHepaTop

function *createlIterator() {
yield 1;
yield 2;
yield 3;

// reHepaTOpH BH3HBAKTCS KaK OOHUHHE QYHKLNH,
// HO BO3BpallalcT UTEPATOPEHL
let iterator = createlterator();

console.log(iterator.next () .value); // 1
console.log(iterator.next () .value); // 2
console.log(iterator.next().value); // 3

CumBos * mepen createlterator() mnpespaiiaer 3Ty QyHKUHIO B reHeparop. KisioueBoe cjoBo
yield, takxe Brepsble nosiubiieecsi B ECMAScript 6, onpenessier 3HaueHusi, KOTOpble UTEPATOpP JAOJ-
>KeH BO3BpalllaTh NPH BbI30BE ero MeToAa next (), W MOPSAOK BO3BpaTa 3THX 3HaueHUH. HMrteparop, cre-
HEPUPOBAHHBLIM B 3TOM IpHUMepe, BO3BpalllaeT TPU PAa3HBIX 3HAUEHUS B TPeX MOC/eL0BaTeJIbHbIX BbI30BAX
MeTona next (): cHayana 1, 3arem 2 u, HakoHell, 3. [eHepaTop Bbl3biBaeTcsl Kak Jo0ast apyras QyHKLHs,
B 4eM MOXXHO yOelHTbCs, B3IVISHYB Ha MHCTPYKLHIO, CO3hamllyl0 iterator.

Camoe uHTepecHOoe B (DyHKLHAX-TeHepaTopax 3akK/I04aeTcss B TOM, YTO OHH OCTAaHABJIMBAIOT BBIMOJ-
HeHHe TocJje KaXKI0H HHCTPyKUMH yield. Hanpumep, nocse BbiMONHEHUS UHCTPYKUMHM yieldl B 3TOM
npumepe (DYHKIUS OCTAHOBHUT BBINOJIHEHHE 10 CJeNyIoLlero Bbl3oBa MeTofa next () uteparopa. [locse
yero oHa BBIMOJHUT yield2. Takas crnocoGHOCTb MPHUOCTAHABIUBATH BBIIIOJHEHHE B cepeauHe (DyHKIUU
OTKpbIBaeT HEKOTOpPbIE MHTEPeCHbIe CIOCOObl MPUMeHeHHUs! (DYHKIHUU-TeHepaTopoB (KOTOpble 00CYKIAITCS
HUXKe B pasnesie «JlomnoJHUTebHble BO3MOXKHOCTH UTEPATOPOB»).

KatoueBoe coBo yield MOXeT HCIOJNb30BATbCS C JIOOBIM 3HAUEHHEM WJH BblpaKeHHEM, MO3TOMY
MOXKHO HamucaTb (PyHKUHIO-TeHepaTop, KoTopasg OyneT A00aBJATb Je€MEHThl B UTEpPaTOpBl, a He NPOCTO
nepevyucssTh WX Mo ogHomy. Hampumep, HUKe NPUBOAUTCS OAMH M3 BapUAaHTOB HCIOJb30BaHUS yield B
nukiae for:

function *createlterator(items) {
for (let i = 0; i < items.length; i++) {
yield items[i];

let iterator = createlterator([1l, 2, 31);

; // "{ value: 1, done: false }"

console.log(iterator.next())
); // "{ value: 2, done: false }"
)
)

console.log(iterator.next
console.log(iterator.next
console.log(iterator.next

; // "{ value: 3, done: false }"
; // "{ value: undefined, done: true }"

—~ e~ o~ o~

// mobom mnocrenyiomui BEH3OB
console.log(iterator.next()); // "{ value: undefined, done: true }"
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B sToM mpumepe ¢yHKUMU-TeHepaTopy createlterator() mnepemaercs maccuB items. BHyTpu
¢yHkunn uMka for mnepebGupaer 3/JeMeHThl MacCHMBa W MepefaeT UX B uTepatop. Kaxkablii pas xorna
BCTpeyaeTcsi HHCTPYKUHUs yield, UMK/ ocTaHaB/MBaeTCs N0 CJeNYIOIIero Bbl3oBa MeTona next () wure-
partopa, rocJie 4ero LUK/ MPOLOJKAEeT BBITIOJHEHHE 10 CJAeAYIOLed HHCTPYKUUK yield.

®dyHKunu-reHepatopbl — BaxkHbIHA 37eMeHT ECMAScript 6, a Tak Kak 9T0 BCero JMiIb (PYHKLUHH, BbI
MOXKeTe HCII0JNb30BaThb UX Be3le, Ille MOXKHO MCMO0Jb30BaTh 00bIYHBIE PYHKUMH. OcTajbHas 4acTb 3TOrO
paszesia MoCBsilleHa APYTHM MHTepPecHbIM CrocobaM CO3[LaHHs reHepaTopoB.

4 ™
KOI'AA YIELD BO3BYXXOAET OLLUBKU

KiroueBoe ¢oBo yield MOXKHO UCIIONIB30BaTh TOJIBKO BHYTPU reHepaTopoB. IlombiTka ncnonb30BaTh
€ro B JIIDOOM JIPYroM MecTe, BKJIouasi (PYyHKIIMA BHYTPU T€HEPaTOpPOB, KaK B CIEIYIOIIEM MPUMEPE,
SIBIISIETCSI CHAHTAKCUYECKON OIIMOKOMA:

function *createlterator (items) {
items.forEach (function (item) {

// CcuHTakcuueckas oummbka
yield item + 1;
}) s
}

HecMoTpst Ha TO uTO TexHUYeckH yield HaxoauTcs BHYTpH QyHKIMU createlterator (), 3TOT
KOJI BEI30BET CHHTAKCHYECKYIO OIMUOKY, TOTOMY 4TO yield He MOXET MepeceKaTb TPaHUIlbl (PyHKITHIA.
KittoueBoe ciioBo yield HamOMHHAET return — BIOXKEHHAs (DYHKIUS HE MOXKET BEPHYTh 3HAUCHUE

Y CBOEH BMeIIAOIICH QyHKITUN. )

BbipakeHusa pyHKLUK-reHepaTopoB

Jln1s1 co3naHus reHepaToOpOB MOXKHO MCIO/b30BaTh (DYHKUMHU-BbIpaKeHHs. B aToM ciyuae 3Be3104Ky (*)
c/aeayeT NOMEeCTUTb MeXAy KJueBbM cjoBoM function u oTKpeiBawolled Kpyrjaoi ckookor. Hanpumep:

let createlterator = function *(items) {
for (let i = 0; i < items.length; i++) {
yield items[i];

}s

let iterator = createlterator([1l, 2, 31):

)) // "{ value: 1, done: false }"
)) // "{ value: 2, done: false }"

)) // "{ value: 3, done: false }"
)) // "{ value: undefined, done: true }"

console.log(iterator.next
console.log(iterator.next
console.log(iterator.next
console.log(iterator.next

—~ o~ o~ o~

// mobo¥m mnocrenyiomui BEH3O0B
console.log(iterator.next()); // "{ value: undefined, done: true }"

B stom npumepe createlterator() — 3To BblpaxkeHHe (DyHKLHH-TeHepaTopa. 3Be3/04Ka HaXo-
OUTCS MeXAY KJo4eBblM cioBoM function M oTKpeiBalolleld KpPyraod CKOOKOW, TOTOMY UTO BbIpaXKeHHs
(yHKUHMH He MMeIT MMeH. B ocTasbHOM 3TOT NmpHMep HHUYeM He OTJIMYaeTCsl OT NPEeAbIAYLIEro U TaKKe
Hcro/b3yeT HUKI for.
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NMPUMEYAHUE
CospgaHue CTpenoyHbIX PYHKUMIN-reHepaTOPOB HEBO3MOXHO.

MeTtopbi-reHepaTtopbl 06beKTOB

Tak Kak reHepaTopbl — 3TO BCEro JHUIIb (PYHKLUHH, HX MOXKHO N00aBJsTh B 00beKThl. Hanpumep, Huxke
MOKAa3aHO, KaK C MOMOIIbI0 (PYHKLUHH-BbIPAXKEHHUSI ONpPENeJUTh IeHepaTop B JuTepaje 00beKTa B CTHJE
ECMAScript 5:

let o = {

createlterator: function *(items) {
for (let 1 = 0; i < items.length; i++) {
yield items[i];

}s
let iterator = o.createlterator([1l, 2, 31);

MoxXHO Tak)Ke HCIO/b30BaTh COKpALleHHBIH CHHTaKcHC omnpeneseHus MetonoB B ECMAScript 6, mo-
MEeCTHB 3Be3[0UKY (*) Tepel MMeHeM MeTola, KaK MOKa3aHO HUXKe:

let o = {

*createIterator(items) {
for (let i = 0; i < items.length; i++) {
yield items[i];

}i
let iterator = o.createlterator([1l, 2, 31);

ITHU TpUMepbl (PYHKUHOHAJbHO SKBHBAJIEHTHbl MPUMepPy B TMpeNblAyIleM pasiese; OHM OTJHYAIT-
csl TOJNIbKO CHHTAaKCHCOM. B BepcHH ¢ HCMOJMb30BaHHEM COKPAIIEHHOTO CHHTAKCHCA, TOCKOJBKY MeTO.
createlterator() onpenensercs 6e3 kiawyeBoro cjnoBa function, 3Be3nouka MOMELIAeTCs HEMO-
CPeNCTBEHHO Tepefl MMeHeM MeTOAa, PH 3TOM JOMYyCKaeTCsl pasfessiTh 3Be3M0YKY U UMs MeToa Npobesib-
HBIMHU CHMBOJIAMH.

Utepupyembie 06bekTbl U LuuKnbl for-of

C uTepaTopaMy TeCHO CBsI3aHbl umepupyemoie 06veKkmo. — 00beKThl, 0Osanatolire cBoiicTeoM Symbol
.iterator. CranpapTHbil cuMBoOJ Symbol.iterator onpenenseT PyHKIHIO, BO3BpAILAILIYI0 UTepa-
TOp IJisi JaHHOTO oObeKTa. Bce KoseKIUH 06beKTOB (MAacCHBbI, MHOXKECTBA M aCCOLUATHBHBIE MaCCHBbI)
1 cTpoku siBsitotcsi B ECMAScript 6 utepupyeMbIMU, O3TOMY 1Jisl HUX OIMpe/ieJIeHbl HTePATOPBI MO YMOJI-
yaHuto. Mtepupyemele 00beKTH CO3AaBa/INCh C LIEJAbI0 MCIO/Ab30BaTh UX B HOBOM LMKJE, MOSBUBLIEMCS B
ECMAScript, — B unksae for-of.
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NMPUMEYAHUE
Bce wutepatopbl, co3daHHble C MOMOLLbI FeHepaTopoB, CamMWn SIBNSIOTCA UTepupyeMbIMu
obbekTamn, MOTOMYy YTO MO YMOSNYaHWUKO reHepaTopbl MNPUCBAMBAKOTCH  CBOWCTBY
Symbol.iterator

B Hayase 3Toii raaBel s yrmoMHHaJd o npobJjeme, CBSI3aHHOH ¢ HeOOXOAMMOCTbIO MOANEPKUBATh MH-
nekc BHYTpH 1HKaa for. Mrepatopel — mepBasi yacTh pelieHUss 3Tod npobsembl. Bropas yacTe — UHKJ
for-of: oH nmosnHoCThIO M30aBJ/sieT OT HEOOXOAMMOCTH MOAJEPXKHMBAThb WHIAEKC B KOJJEKLHH, MO3BOJSAA
COCPENOTOUYUTLCA Ha CONEPKUMOM KOJIIEKLIUH.

B kaxnoi urepauuu uuka for-of Bbi3biBaeT MeTon next () HUTepupyeMoro o0ObeKkTa U COXpaHsieT B
nepeMeHHOH 3HaueHHe CBOHCTBa value oObekTa pesy/bTata. Mrepaluu mpoposKkarTcs, MoKa CBOHCTBO
done Bo3BpaliaemMoro o6beKTa He TOJNYUUT 3HadeHHe true. Hampumep:

let values = [1, 2, 31:

for (let num of values) {
console.log(num) ;

ITOT MpPHUMep BbIBEIET CJeAyIoLIee

123

Janueiii uuka for-of cHayasa Bbi3oBeT MeTon Symbol.iterator maccuBa values, uTOOBI MOJY-
4nTh UTepatop. (Bei3oB Symbol.iterator BoimosHsercs ABHXKKOM JavaScript HesiBHO.) 3aTeM BBEI30OBET
iterator.next () u npouyuTtaer cBoMcTBO value oObeKkTa pe3dy/bTaTa B NepeMeHHy0 num. [lepemeH-
Hasi num CHayaJsa MoJyurT 3HadeHue 1, 3aTeM 2 H, HakoHel, 3. Korna cBoiicTBo done o6beKTa pedynbraTa
MOJYYUT 3HAUeHHe true, LIMKJ 3aBepLIMTCS, MO3TOMY NepeMeHHas num HUKOT[A He IMOJYyUYUT 3HaueHUSs
undefined.

Ecau tpebyeTcs npocTo 000WTH 3HAaU€HHUSl B MAaCCHBe MM KOJJIEKUUH, UMK for-of BBINIAAUT Npen-
nouyTtutesbHee, ueM for. Boobiue uuka for-of cnoco6CTByeT yMeHbILIEHUIO KOJIUUECTBA OLIUOOK, TOTOMY
4TO NPOBepsieTCsl MeHbllee KOJUYeCcTBO YCJIoBUH. [IprMeHsiiTe TpaauUMOHHBIH LMK for, ToJMbKO Koraa
TpebyeTcs peann3oBaTb 6oJjee CJA0XKHYIO JOTHKY YIpaBJeHHUS.

BHUMAHUE
NHCTpykumst for-of BO30YXaaeT ownbKy nNpu nonbITKe NPUMEHUTbL €€ K HEUTEPMPYEMOMY
00beKTy, 3Ha4YeHN0 null UM undefined.

HocTtyn K UTepaTopy No yMONYaAHUIO

JocTyn K uTepaTopy Mo yMoJUaHHI0 00beKTa MOXKHO TOJYUHUTh € OMOLIbIO CMMBOJIa Symbol . iterator:

let values = [1, 2, 3];
let iterator = values[Symbol.iterator]();

; // "{ value: 1, done: false }"

console.log(iterator.next())
); // "{ value: 2, done: false }"
)
)

console.log(iterator.next
console.log(iterator.next
console.log(iterator.next

; // "{ value: 3, done: false }"
; // "{ value: undefined, done: true }"

~ o~ o~ o~

B aToM npumepe u3BseKaeTcss UTepaTop MO YMOJIYAHHUIO 1J/151 MaccuBa values, KOTOpbIH UCIOJb3yeTcs
AJ151 UTepaLMi Mo JeMeHTaM MaccuBa. To XKe caMoe NMPOUCXOAUT 3a KyaucaMu uuk/aa for-of.

Tak kak Symbol.iterator ompene/nserT HUTepaTop MO YMOJYAHHIO, C IOMOLIBIO 3TOTO CBOWCTBA
MOXKHO OIpeNiesIuTh, SABJSETCS U 00BbEeKT UTepUPyeMbIM, HallpuMep:
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function isIterable(object) {

return typeof object[Symbol.iterator] === "function";
}
console.log(isIterable([1, 2, 31)): // true
console.log(isIterable("Hello")); // true
console.log(isIterable(new Map())); // true
console.log(isIterable(new Set())); // true

console.log(isIterable(new WeakMap())): // false
console.log(isIterable(new WeakSet())); // false

Oyukuus isIterable () NMpocTo MPOBepsieT HAJHUUKE UTEPATOPA MO YMOJYAHHIO B OObEKTe U SIBJIS-
eTcsl I OH (pyHKIHeld. AHaJOTHUHble TIPOBEPKH MPOU3BOAUT LUK/ for-of mepen BBIMOJIHEHHEM.

Jlo cux mop B 3TOM paspesie 1eMOHCTPUPOBAJIMCH MPUMepHl TpUMeHeHUs1 Symbol . iterator co BcTpo-
€HHbIMH HUTepUPYeMBbIMH THUIIAMH, HO CBOMCTBO Symbol.iterator MOXHO TakxKe HCIOJNb30BaTb M/
CO3[aHHS COOCTBEHHBIX UTEPUPYEMbIX 0OBEKTOB.

CospaHue UTepUpyeMbiXx 00ObEKTOB

OO6bexTH, onpenesseMble pa3zpaboTUMKOM, M0 YMOJIYAHHIO HE SIBJSIOTCS UTEPUPYEMBIMH, HO HX MOXKHO
clesaTh TaKOBBIMM, 100aBUB CBOHCTBO Symbol.iterator, cogepxaliee reneparop. Hanpuwmep:

let collection = {
items: [],
*[Symbol.iterator] () {
for (let item of this.items) {
yield item;

}s
collection.items.push(1l);
collection.items.push(2);

collection.items.push(3);

for (let x of collection) {
console.log(x);

OTOT (parMeHT BBIBEJET CJelyloliee

N

B sToM mpuMmepe cHayaJsa omnpefessieTcss UTepaTop MO yMoJ4aHHIO 1Js oObekTa collection. Hre-
paTop Mo YMOJUYaHHUIO CO31aeTcsl MeTooM Symbol.iterator, KOTOpbH (haKTHUUECKH SIBJISETCS reHepa-
TopoM (o6paTuTe BHHMaHHe Ha 3Be3[0OUKY Iepel MMeHeM MeTozna). [eHepaTop ucmosb3yer nuka for-of
IJISI UTepallMi Mo 3HAaUYeHHUsIM B MaccuBe this.items u Bo3BpallaeT UX [0 OQHOMY C MOMOILbK yield.
BMmecTo ynpaB/ieHUsl UTepalMSIMH BPYUHYIO U U3BJIeUeHUS] 3HAYEHUH [/ UTepaTopa Mo yMOJUaHUI0 00beKT
collection noJsiaraetcs Ha UTepaTop Mo yMOJYaHUIO MaccuBa this.items.



BcTpoeHHbie vTepatopsl 145

NMPUMEYAHUE
B paspgene «[enervpoBaHve reHepatopoB» (CM. HWKE) OMMCLIBAKOTCS pasHble NMOAXOAbl K
NPUMEHEHUNIO UTEPATOPOB APYrMX 06 HLEKTOB.

Tenepb Bbl MOJy4UsIK HEKOTOpOE TpeACTaBJeHHe O TOM, KaK HCIOJb30BaTb UTEPATOP MO YMOJYAHHIO
maccuBoB, Ho B ECMAScript 6 cymiecTByeT MHOIO IpyruX BCTPOEHHBIX UTEPATOPOB, YIIPOLIAIIINX PaboTy
C KOJIJIEKLIMSIMU JIaHHbIX.

BcTpoeHHble uTepartopbl

Htepatopsl siBsitoTcst BaxKHbIM aseMeHToM ECMAScript 6, 1 mosToMy HeT HEOOXOIHMMOCTH CO3[aBaTh
coOCTBEHHBIE UTEpPATOpPhl AJSI MHOTMX BCTPOEHHBIX THIIOB, NMOCKOJbKY OHM y2Ke BKJIOUEHBI B S3blK. Bam
NPUJIeTCS OTNpeneisiTh COOCTBEHHbIE UTePATOPbI, TOJNBKO KOrJla CTaHAapTHBIE He OYAYyT COOTBETCTBOBATb Ba-
ILIAM L1eJ1IM — OOBIYHO TIPH ONpefiesieHUH cOOCTBEHHBIX 00bEKTOB MJIM KJIACcCOB. B ocTasnbHBIX CaydyasX Bbl
CMOXKeTe MOJIOXKHUTbCS Ha BCTPOEHHbIE WTepaTopbl. Halle ApPyrux, noxasnayi, BaMm MPUAETCS HCIOJb30BATh
UTepaTopbl KOJJIEeKLHH.

UtepaTopbl Konnekuui

B ECMAScript 6 umeercss Tpu THNa 00BEKTOB KOJIJIEKLUHH: MAcCHBBI, acCOLUHATHBHBIE MAacCCHBHl H
MHOXKeCcTBa. Bce Tpu HMMeEIOT cjefylolive BCTPOEHHble UTepaTOpbl, MOMOTrallile B HABUTALMU MO UX CO-
IEePKUMOMY:

e entries(). BosBpaiiaer urepatop, 3HadueHHUSIMH KOTOPOTO SIBJISIFOTCS Mapbl KJ0U/3HaueHue.

e values (). BosBpailaer urepatop, 3HaueHUSIMH KOTOPOTO SIBJASIIOTCS 3HAUEHHUS 3JE€MEHTOB KOJIJIEK-
MU,

e keys (). Bosppamaer nrepatop, 3Ha4eHUSIMH KOTOPOTO SIBASIOTCS KJIIOUH, COIEpKAILHUecs B KOJJeK-
L UH.

Bhi30oB 3THX METOAOB MO3BOJAET MOJAYyUYaTb UTEPATOPLI AJd KOJIJIEKLIMH.

Urtepatop entries()

Hrepatop entries () Bo3BpallaeT ABYyX3JEeMeHTHbIH MacCHB B OTBeT Ha KaxK[bld BbI30B next ().
JIByX3/ileMeHTHbIH MacCHUB COAEPXKHUT KJIIOU M 3HAuUeHHe JJis KaxKAOro 3JeMeHTa B KoJJjeKluuu. B nepeom
3JIeMeHTe /1T MAaCCHBOB BO3BpAIlAaeTCsl YUCIOBOH MHIEKC, /1T MHOXKECTB — KOMHS 3HayeHUs (OTOMY 4TO
B MHOXeCTBaX 3HaueHHs NYyOJHPYIOT KJIOUH), AJIS aCCOLMATUBHBIX MAacCHBOB — KJIIOU.

Huxxe npuBoaHTCS HECKOJIBKO IIPUMEPOB MCIIOJB30BaHUSl HTepaTopa entries():

let colors = [ "red", "green", "blue" 1];
let tracking = new Set([1234, 5678, 90121);
let data = new Map();

data.set("title", "Understanding ECMAScript 6");
data.set("format", "ebook");

for (let entry of colors. entries()) {
console.log(entry);
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for (let entry of tracking.entries()) {
console.log(entry);

}

for (let entry of data.entries()) {
console.log(entry);

Bri3oBel MeTona console.log () BbIBEAYT CJeAYIOLLEE:

[0, "red"]

[1, "green"]

[2, "blue"]

[1234, 1234]

5678, 5678]

9012, 9012]

"title", "Understanding ECMAScript 6"]
"format", "ebook"]

[
[
[
[

B stom ¢parmeHTe Kona BbI3bIBaeTcs MeTol entries(), 4ToObl MOJYYUTb UTEPATOP IJIsI KOJIJIEK-
MU KaXJO0ro BHMAA, U HUCNOJNb3YIOTCS UUKJAB for-of ass utepauuil no snemeHTaM. BbelBom B KOHCOJb

[I03BOJIAET YBUAETDH, KAK OJ5 KazxKOAO0Tr'0 obbeKTa BO3BpallaloTCA Mapbl KJIIOUeld U 3HaueHHH.

Urepatop values()

Hrepatop values () mpocTo Bo3BpallaeT 3Ha4eHHsI B TOM BHJE, B KAKOM OHH XPaHATCS B KOJJIEKLHH.

Hanpuwmep:

let colors = [ "red", "green", "blue" 1];
let tracking = new Set([1234, 5678, 9012]);
let data = new Map():;

data.set("title", "Understanding ECMAScript 6");

data.set("format", "ebook");

for (let value of colors.values()) {
console.log(value);

for (let value of tracking.values()) {
console.log(value);

for (let value of data.values()) {
console.log(value);

ITOT (pparMeHT BBIBEIET CJedyloliee

"red"
"green"
"blue"
1234
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5678

9012

"Understanding ECMAScript 6"
"ebook"

Bri3oB urepatopa values (), Kak B JaHHOM IIpUMepe, BO3BpalllaeT JaHHble U3 KOJJIeKUHH 6e3 10MoJ-
HUTEJBbHOH UH(POPMALHUU 00 UX MECTOIOJIOKEHUHU B KOJIJIEKIIUH.

Urepartop keys ()

Hreparop keys () Bo3BpallaeT KJ/IOYH, XpaHSLLHMeCsS B KOJMJEKUHUH. [/ MPOCTBIX MAacCUBOB OH BO3-
BpalllaeT TOJIBKO UMCJIOBble KJ/IOUM M HHKOTJAa He BO3BpallaeT COOCTBEHHble CBOWCTBA 0ObeKTa MacCHUBa.
Jnst MHOXKeCTB KJI0YH SIBASIOTCS KOMMAMH 3HaYeHUi, nmosToMy keys () U values () BO3BpallalOT OAUH
U TOT ke uteparop. /s accounaTHBHBIX MacCUBOB UTepaTop keys () BO3BpallaeT yHHKaJbHblE KJIOUH.
Crenyiolnil npuMep NeMOHCTPUpPYeT AelcTBHe UTepaTopa AJs BCeX TPeX THIIOB:

let colors = [ "red", "green", "blue" 1];
let tracking = new Set([1234, 5678, 9012]);
let data = new Map();

data.set("title", "Understanding ECMAScript 6");
data.set("format", "ebook");

for (let key of colors.keys()) {
console.log(key);

for (let key of tracking.keys()) {
console.log(key);

for (let key of data.keys()) {
console.log(key);

ITOT (pparMeHT BbIBEIET CjeAylollee

0

1

2

1234
5678
9012
"title"
"format"

B stom npumepe B Tpex uukiaax for-of c momowbio uTepatopa keys () H3BJEKAIOTCA KJOYU U3
colors, tracking u data, 3arem oHH BuBoAsATCcs. [l 06beKTa 0OBIUHOIO MacCHBa BHIBOASITCS TOJIBKO
YUCJIOBblE WHJIEKCHI, JaXKe eCJH Bbl J100aBUTe B HEro CBOM MMeHOBAHHBIE CBOHCTBA. DTO OTJHYAET LIUKJI
for-of or for-in npu paboTe ¢ MaccuBaMU — LMKJ for-in BBIMONHAET HTepaLIMU IO BCEM CBOHCTBAM,
a He TOJIbKO 10 YHUCJIOBBIM HHJIEKCAM.
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UrepaTopbl N0 yMOnuaHuio ANs TUMNOB KOJUIEKLIUH

Kaxkablil TUN KOJIJIEKLIMH UMeeT CBOH UTepaTop M0 YMOJYaHHUIO, KOTOPBIA UCMOJb3yeTcsl LUUKJIOM for—
of, ecnn uteparop He ykaszaH fiIBHO. /i1 MacCMBOB M MHOXECTB B KauecTBe UTepaTopa MO yMOJUAHHIO
UCToJib3yeTcsi MeTol values (), a IJs acCOllMaTHBHBIX MaCCUBOB — MeToJ entries (). DTH yMonuaHus
HEeMHOTO0 YIPOLIAIOT UCIIOJNb30BaHHe KoJIeKUMH B LHMK/aAax for-of. Hanpumep, B3ryisHUTe Ha ClefyOINN
npuMep:

let colors = [ "red", "green", "blue" 1];
let tracking = new Set([1234, 5678, 9012]);
let data = new Map();

data.set("title", "Understanding ECMAScript 6");
data.set("format", "print");

// meWcTByeT TaK Xe, KakK IPU HCIONbL30OBaHUU colors.values()
for (let value of colors) {
console.log(value);

// OeWcTByeT TaK Xe, KaK [PH MCIONb30oBaHuM tracking.values()
for (let num of tracking) {
console.log(num);

// DeucTByeT Tak Xe, Kak [pU HCIONb30BaHMM data.entries()
for (let entry of data) {
console.log(entry);

Korna uteparop He ykasaH $IBHO, MCIOJIb3yeTcs (PYHKLHMsI UTepaTopa Mo yMmoJuaHuio. HMrepatopsl mo
YMOJIYAHHIO [JI1 MacCHBOB, MHOXECTB M aCCOLMATHUBHBIX MAaCCHBOB YCTPOEHbl TaKHM 00pa3oM, YTO OTpa-
JKAIOT, KaK OblIM MHHULUAJIU3UPOBAHBI 3TH 00BEKTHI, I09TOMY NPeAbIAyLIUH KO BbIBEJET CJeAyIollee

"red"

"green"

"blue"

1234

5678

9012

["title", "Understanding ECMAScript 6"]
["format", "print"]

MaccuBbl 1 MHOXKECTBA I10 YMOJYAaHHUIO BO3BpAUlAlOT CBOM 3HAUY€HMs, TOrAad KaK aCCOUMATUBHbBIE MacC-
CHBBI BO3BpallalOT Pe3yJbTaTbhl B BHIAE TE€X K€ MACCHUBOB, KOTOPblE€ MOIJIKM IlepenaBaTbCAd B KOHCTPYKTOP
Map. C ﬂpy1‘0ﬁ CTOPOHBI, MHO2KECTBA U ACCOLMATHBHbIE MACCHUBBI CO cJ1abbIMH CCHIJIKAMHU He UMEIOT BCTPO-
€HHBIX HUTEepaTopOB. Mexanusm yIipaBJieHUA cJabbIMH CChIIKAMH He npearnoJiaraeT BO3MO2KHOCTH 3HATb
TOYHO, CKOJIBKO 3HayeHHUH XpaHUTCA B TaKUX KOJIJIEKIHAX, YTO, B CBOIO odepedb, O3Ha4YaeT OTCYTCTBHE
BO3MO2KHOCTH BBITNIOJIHATD UTEPALHHU 11O HHUM.
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~
( AOECTPYKTYPU3ALUUA U LUKIbI FOR-OF

IToBeneHne O yMOIYaHHUIO KOHCTPYKTOPA aCCOLIMATUBHBIX MAaCCHUBOB TAK)XKE€ MOKHO HCIIOJIb30BaTh B
mukiax for-of ¢ IeCTpyKTypHu3aluen, Kak B CICAYIOLIEM IIPUMeEpE:

let data = new Map()

data.set ("title", "Understanding ECMAScript 6");
data.set ("format", "ebook");

// memcTByeT Tak Xe, Kak IPpU UCHoJb30oBaHuM data.entries()
for (let [key, value] of data) {
console.log(key + "=" + wvalue);

}

[Tukn for-of B 3TOM NpUMEpPe HCHOJB3YET ACCTPYKTYPHUPOBAHHBIM MAacCUB Ul IPHUCBAUBAHMS
NepEeMEHHbIM key M value KiIIOYa M 3HAYEHUS KaXKJIOTO HJIEMEHTa AacCOIMaTHMBHOIO MacCHBa.
[Tpumensist Takoi MOIX0M, MOXKHO paboTaTh C KJIFOYaMU U 3HAUCHUSIMU HaNpsiMyIo 6e3 Heo0X0AUMOCTH
U3BJIEKATh UX U3 JABYXDJIEMEHTHOTO MAacCHMBa WM OOpalaThCsl K acCOLMAaTUBHOMY MAacCCUBY, YTOOBI
MOJYYUTh KIIOY WM 3HaueHue. Vcmosnp3oBaHWE AECTPYKTYPHPOBAHHOTO MaccHBa JUIsl paboThl C
ACCOLIMAaTUBHBIMM MaccuBamMH jenaeT HUKA for-of OIMHAKOBO YyNOOHBIM i paboOThl U C
\_ CCOLMATHBHBIMU MaCCHBAMH, M C MHOXXCCTBAMH, U C OOBIYHBIMH MaCCHBAMH. )

Urepatopbl cTpok

Ctpoku B JavaScript elte Gosblile cTasu MoxoxKu Ha MaccuBbl mocse Beixona ECMAScript 5. Hanpu-
mep, B ECMAScript 5 6bi1a ¢opmanuszoBaHa Gopma 3anucH ¢ KBaAPAaTHBIMM CKOOKaMH /151 0OpalleHus K
CHMBOJIAM B CTPOKax (To ecTb cHHTaKcuc text[0] mJs mosydeHHs MepBOro CHMBOJA U T. A.). Ho KBax-
paTHble CKOOKM paboTaloT C KONOBBIMH €IMHHLAMH, a He C CUMBOJAMHM, MO3TOMY C HX TOMOLIBIO HeJb3s
NOJYYUTb ABYXOaWTHBIM CHMBOJ, KaK MOKa3blBaeT CJAeNyIOLUN NpUMep:

var message = "A IH B";

for (let i=0; i < message.length; i++) {
console.log(message([i])

B sToM npuMmepe ucmosb3yoTcs opMa 3anucH ¢ KBaApaTHbIMH CKOOKaMH U CBOHCTBO length na.s
UTepalui U BeIBofa cUMBOJOB OHHKONA, comepKaluxcsi B CTpoKe. BrelBox mosydaeTcss HEMHOTO HEOXH-
JaHHBIM:

A
(nycmass cmpoxa)
(nycmass cmpoxa)
(nycmass cmpoxa)
(nycmass cmpoxa)
B

[TockoabKy ABYXOaHTHBIH CUMBOJ B JAHHOM CJydyae WUHTEPNPETHPYeTCs KaK [Be OTAeJbHble KOLOBble
eIMHULbI, MeXy A U B OblJ0 BbIBeIeHO UeThlpe MYyCThle CTPOKH.

K cuacteio, B ECMAScript 6 O6blsa npeanpuHsaTa MOnbITKa 00€CHEUHUThb TOJHOLEHHYIO TMOMAEPXKKY
IOnukona (kKak omuchiBaeTcsi B IyiaBe 2), U UTEPaTOp MO YMOJNYAHHUIO JJSI CTPOK HOCTATOYHO YCIIEIIHO
pemaet npobJeMy HTepalMi MO CHMBoJaM B cTpokax. [lo cyTu, urepatop no ymosmyaHuio paboTaer C
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CUMBOJIaMH, a He C KOJIOBBIMH eIMHHULUAMH. EcCJu H3MEHUTb MpeNbloyLIHi MprUMep, 3aJeHCTBOBAB B HEM
CTPOKOBBIH UTEPATOP M0 YMOJUYAHHIO ¢ HHUKJIOM for-of, MOXKHO MOJMYYUTb OXKHUIAEMbIH pesysbTat. Fame-
HEeHHBIH TpUMep MPHUBOAUTCS HUXKe:

var message = "A T B";

for (let ¢ of message) {
console.log(c);

}

DTOT )parMeHT BBIBEJIET CIEAYIOIIEE:

A
(mycTasa cTpoka)

& (nycTasa cTpoka)
B

OTOT pes3ysbTaT TOUHEe COOTBETCTBYET OXHIAHUAM MpPU paboTe ¢ CHMBOJAMH: LHUKJ 6/arornojgyyHo
BeIBeJ1 cMBOJ IOHHKONA, KaK U BCe OCTaJsbHOE.

Urepatopbl NodeList

B o6bekTHOM Monenu nokymeHta (DOM) umeercst Tun NodeList, npeacTaB/siiOIUE KOMJIEKIHIO dJ1€-
MEHTOB B JNOKyMeHTe. [I/s Tex, KTO muuleT cueHapuu Ha JavaScript nis BeimosiHeHUs1 B BeO-Opay3epax,
Bcerna OblJIO HEMHOTO TPYAHO OCO3HAaTb pas3juuusi Mexay oObekTamu NodeList u maccuBamu. OGe
CTPYKTYpBbl, 00beKThl NodeList M MacCuBBHl, UMeIOT CBOHUCTBO length, XpaHsllee KOJUUECTBO 3JeMeH-
TOB, U NpH paboTe ¢ 00EUMH HCHOJb3YIOTCS KBaZpaTHble CKOOKHM /151 JOCTyNa K OTAEJbHBIM 3JeMeHTaM.
Onnako BHyTpeHHe NodeList W MaccuB JEHCTBYIOT COBEpIIEHHO MO-PAa3HOMY, W3-3a Yero pa3paboTuHKH
4acTo JOMYCKAlT OLIMOKH.

C nosinenueM B ECMAScript 6 ureparopos no ymosuanuto onpenesnenve NodeList B DOM (naetcs
B cneuucdukanun HTML, a e ECMAScript 6) Bk/atouaeT utepaTop Mo yMoJ4aHUIO, KOTOPBIH NE€HCTBYET,
nogo6HO WTepaTopy MO yMOJYaHHUIO MaccuBa. DTo o3HayaeT, 4To NodeList MoXKHO MCTONBb30BaTh B LUKJIE
for-of uau B /0O6OM IPYroM KOHTEKCTe, rle NPUMeHseTCsl UTepaTop no ymoJadanuoo. Hanpuwmep:

var divs = document.getElementsByTagName ("div");

for (let div of divs) {
console.log(div.id);

B stom koze Bbi3biBaeTcsi getElementsByTagName (), uto6bl noayunTh NodeList, mpeactaBisi-
LKA Bce ajeMeHThl <div> B 06bekTe document. 3arteMm uuka for-of BeimosHsET 00X0N 3/71€MEHTOB
M BBIBOAWUT 3HaueHUs WX aTpubyToB id. B pesysnbTaTe Koi mosyduscss odeHb MOXOXKHUM Ha KOI, KOTOPBIH
o6pabaTbiBa/ Obl CTaHAAPTHBIH MacCHB.

Onepatop pacliMpeHUs U UTepUpyeMble OObEKTbl, He SBASIOWMUECS
MacCUBaMH

B rnaBe 7 pacckasbiBaJoCh, YTO OMepaTop paciiupeHus (. . .) MO3BOJsET Mpeobpa3oBaTb MHOXKECTBO B
maccuB. Hanpumep:

let set new Set([1, 2, 3, 3, 3, 4, 51]),
array = [...set];
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console.log(array); // [1,2,3,4,5]

ITOT (hparMeHT HCIOJb3yeT ONepaTop paclIMpeHHst BHYTPH JMTepasa MacCHMBa /s 3alOJHEHUS 3TOro
MaccHMBa 3HaueHUsIMH M3 MHoxecTBa set. OmepaTop pacuupeHusi paboTaeT CO BCEMH HTEPUPYEMBIMU
00bEeKTaMH M HCIOJb3yeT HTEPATOp MO yMOJYAHHWIO, UTOOBI ONpeneuTb, KaKWe 3HAUeHHWs BKJIOUHUTH B
MaccuB. 3HaueHHs BKJIIOUAIOTCS B MAaCCHB B TOM MOPsIIKe, B KAKOM OHH BO3BPAILAIOTCS UTEPATOPOM. DTOT
TpUMep JeUCTBYeT MPaBUJbHO, TIOTOMY YTO MHOXKECTBA SIBJSIOTCS UTEPUPYEMBIMH 00BEKTAMH, HO OTIEepaTop
paclIMpeHHsl TakxKe XOpollo paboTaeT ¢ JN0ObBIMH UTepUpyeMbIMU 00beKTaMu. BoT ellle ofiWH npumep:

let map = new Map([["name", "Nicholas"], ["age", 25]11),
array = [...map]l;

console.log(array); // [["name", "Nicholas"], ["age", 25]]

3nech oneparop pacliMpeHHs NpeoOpa3yeT acCOLMATUBHBIA MacCHB map B MacCUB MacCHBOB. Tak Kak
MTepaTop MO YMOJYaHHUIO JJIs1 aCCOLMAaTHBHBIX MacCHBOB BO3BpalllaeT Mapbl KJ0Y/3HaueHHe, TOJyYHBIIHH-
Csl B pe3ysbTaTe MAcCCUB BBHIIVIAUT MTOXOKHUM Ha MacCUB, KOTOPbIH OblJ MepefaH B BbI30B new Map ().

OnepaTop paciivpeHHs MOXKHO HCIOJNb30BaTh B JIUTEpase MAaCCHBa CTOJNBKO pas, CKOJBKO MOTpedyeTcs,
U Be3je, rae HeoOXOAUMO BCTAaBUTb HECKOJIbKO 3J€MEHTOB M3 HTEpPUPYeMOro o0beKTa. IDTH 3JeMEeHThl
MPOCTO MOSIBATCS B HOBOM MacCHUBe TaM, TJle HaXOAMUTCS omnepatop pacluupenus. Hanpumep:

let smallNumbers = [1, 2, 31,
bigNumbers = [100, 101, 102],
allNumbers = [0, ...smallNumbers, ...bigNumbers];

console.log(allNumbers.length); /77
console.log(allNumbers); // [0, 1, 2, 3, 100, 101, 102]

31ech orepaTop paclIMpeHUs] KCMOJb30BajCs OJs CO3MaHHs MaccuBa allNumbers u3 3HaueHUH B
smallNumbers u bigNumbers. 3HaueHusi nomemniawTcsd B allNumbers B TOM e MOpsiIKe, B KAKOM
MacCCHBBI CJeNyIOT B onpefeneHHd allNumbers: 0 — mepBoe 3HaUyeHHe, 38 KOTOPHIM CJEAYIOT 3HAUEHHSI
13 smallNumbers, a 3aTteM 3HayeHUs U3 bigNumbers. McxonHble MaccHBbl IPU 3TOM He H3MEHSIOTCH,
MIOTOMY 4YTO HX 3Ha4e€HHs MPOCTO KOMHpyloTcs B allNumbers.

[lockonbKy omepaTop pacLIMpeHHUs] MOXKHO HCIOJIb30BaTh C JIOOBIMM HUTepUPyeMbIMH OOBEKTaMH, OH
OKa3bIBaeTCsI CAMBIM MPOCTHIM CIIOCOOOM MpeoOpa3oBaHUsI UTePUPYeMbIX 00BbEKTOB B MaccuBhl. C ero mo-
MOII[bI0 MOXXHO MpeoOpasoBaTh CTPOKY B MAacCHB CHMBOJIOB (He KONOBHIX eIHHHIL) UJH 00bekT NodeList
B MacCHUB Y3JIOB.

M3y4uB OCHOBHBIE BO3MOXKHOCTH HTEpaToOpoB, BKJwouas for-of u omeparop paclliupeHHs, MOXKHO
nepedTH K pacCMOTPEHUI0 OoJiee CJI0XKHBIX NIPUEMOB NIPUMeHeHUs] HTepaToOpPOB.

JlononHutenbHbie BOSMOX>XHOCTH UTEPATOpPOB

[losb3ysicb OCHOBHBIMHM BO3MOXKHOCTSIMH MTEPAaTOPOB U yNOOHBIM CIIOCOOOM HMX CO3[aHHUSl C NpPUMeHe-
HHeM TreHepaTopoB, MOXKHO H00UTbcs MHororo. OgHAaKO UTepaTOphl MO3BOJSIOT TaKKe pellaTh 3afauH,
CBSI3aHHble He TOJIbKO C BbINIOJIHEHHEM HUTepaluid M0 3HauyeHUsIM KosjeKUuH. B xome paboTel Haja cneuu-
¢pukanueidl ECMAScript 6 mosiBUJIOCh MHOTO YHHKaJbHBIX HAEH U IIAGJOHOB MPOrpPaMMHUPOBAHHUS, TOM-
TOJKHYBIINX co3aaTesedl K N00aBJieHHIO B A3bIK elle 00Jbllero KojaudyecTBa Bo3MoxkHocTel. HekoTopeie
U3 3TUX HOBLUECTB BBIMVIAASAT MaJjioO3HAYallMMH, HO BCe BMECTe OHM I03BOJISIOT Peasnu30BaTh OOBOJBHO
UHTEepeCHble BapUaHTBl B3aHUMOAEHCTBHUH, 00CyKaeMble B CJAEAYIOILIMUX pasaesax.
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lNepepaya apryMeHTOB B UTepaTopbl

Ha npoTsizkeHnn Bcell ryiaBbl JeMOHCTPHUPOBA/IMCh UTEPATOPBI, BO3BPALLAOIIHME 3HAUEHHUS MOCPeICTBOM
MeTona next () WM C UCMOJb30BaHUEM KJIOUeBoro cjoBa yield B reHeparopax. Ho Takke ecTb BO3-
MOXKHOCTb IepelaBaTb apryMeHTHl B UTepaTopsl uepe3 Merod next (). Korma meron next () nosayvaer
apryMeHT, OH CTaHOBUTCSl 3HaUeHHeM, BO3BpalllaeMblM HHCTPyKLHel yield BHyTpH reHeparopa. Jrta 0Co-
OEHHOCTb MIpaeT BaXKHYIO POJb B peaM3alyd PACLIMPEHHbIX BO3MOXKHOCTEH, TAKMX KaK aCHHXPOHHOe
porpaMMHUpOBaHUe. PaccMoTpuUM npocTod npuMep:

function *createlIterator() {
let first = yield 1;

let second = yield first +2; // 4 + 2

yield second + 3; // 5 + 3
}
let iterator = createlterator();
console.log(iterator.next()); // "{ value: 1, done: false }"
console.log(iterator.next(4)); // "{ value: 6, done: false }"
console.log(iterator.next(5)); // "{ value: 8, done: false }"
console.log(iterator.next()); // "{ value: undefined, done: true }"

[lepBblli BBI30B next () — o0coOblil caydail, Koraa Ji000H NepeJaHHbIH apryMeHT OyneT IMOTepsH.

[locko/bKy apryMeHTHl, epeaHHble B next (), npeBpallaloTcs B 3Ha4yeHUs], BO3BpalllaeMble HHCTPYKIIHeH
yield, aprymeHT B MepBOM Bbi30Be next () mor Obl MPOCTO 3aMEHUTb MEPBYI0 MHCTPYKIHIO yield B
(YHKUHU reHepaTopa, ecau Obl OH ObLJI AOCTYIEH A0 3TOH MHCTPYKUMH yield. OnHaKO 3TO HEBO3MOXKHO,
N03TOMYy OeCCMBICJIEHHO NepeaaBaTh apryMeHT B NepBbIH BbI30B next ().

Bo BTOpo#l BbI30B next () mnepemaercss apryMeHT co 3HadeHHeM 4. B pesynbraTe BHYTpH (PYyHKLHH
reHepatopa yucJ/ao 4 npucBauBaetcs nepemeHHodl first. B uHerTpykunu yield, BKJ/0OYarIled NpUCBau-
BaHHUe, NpaBas 4acTb BbIPAXKEHUS BBIUUCJ/AETCA B NEPBOM BbI30Be next (), a JeBasg 4acTb — BO BTOPOM
BbI30Be next (), mpexzae yeM (DyHKIHS MPOAOJXKHUT BbiosHeHHe. [TocKo/bKy BO BTOpPOH BbI30B next ()
nepefaeTcs 4ncao 4, oHo npucBanBaeTcs nepeMeHHoH first, W BHINONHEHHE NPOAO/IKACTCA.

Bropas umHcTpyKuusi yield wucnosb3yeT pe3y/bTaT, BO3BpAllleHHBbIH MepBOod MHCTPyKUMed yield, u
npubaB/seT K HeEMy 2, B pe3y/bTaTe 4Yero B BbI3bIBAIOLLYI0 MpPOrpaMMy Bo3Bpaluaercs uucsao 6. Korna
next () BbI3BIBAETCS B TPETHH pas, eMy MepefaeTcs apryMeHT C UHC/JAOM O. DTO 3HayeHHe TPUCBAUBAETCS
nepeMeHHOH second U 3aTeM HUCMOJb3yeTcsl B TpeTbel UHCTPYKUUK yield, Bo3Bpaliawmled 8.

[Ipoucxonsiiee mpolile MpeaCcTaBUTb, €CJNU BbIAENUTb KOJ, KOTOPbIH BBIMOJHSETCS B KaXKIAOM BbI30Be
¢yHkuuu reHeparopa. Ha puc. 8.1 oTTeHKamMu ceporo BblgeseHbl ()parMeHThl KOIA, BBIMOJHSEMOrO Mepes
BO3BPATOM 3HAY€HHUH.

function*createlterator () {

next () let first = yield 1;
next (4) RSl icld first + 2;

next (5) yield second + 3;

Puc. 8.1: Ilopsinok BbiMoJHEHUS KOa BHYTPH TreHepaTopa

CaeTJio-cepbiM (DOHOM BBIJIeJIEH TEePBBIHA BbI30B next () W COOTBETCTBYIOIIMH KO, BBHIIOJNHSIOUIHHCS B
reHepatope. CepbIM (pOHOM BbIJeJieH BbI30B next (4) W KO, BBIOJHSIOUIUICSA B OTBET Ha 3TOT BbI3OB.
TemHO-cepbiM (DOHOM BblJieJieH BbI30B next (5) W KoJ, BBIMOJHALINICS B pe3y/bTaTe 3TOTO Bbi3oBa. Bes
XUTPOCTb B TOM, YTO NpaBas 4acTb B KaKJOM BbIpaK€HWH BBIMIOJNIHAETCS W OCTaHABJIWBAETCS 10 TOrO,
KaK OymeT BBIMOJIHEHA JieBasi 4acTb. JTO JesaeT (yHKUHUU TeHepaTOpoB OoJjiee CJAOXKHBIMU B OTJANKe IO
CPaBHEHHIO C MPOCTHIMH (DYHKLUSMH.
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Kak Buaute, MHCTpyKUHUs yield MoxXeT AeHCTBOBaTh, MOAOOHO return, Koraa B MeToA next ()
nepefaeTcsi 3HaueHHe, HO 3TO He eJUMHCTBEHHBIH TPIOK, KOTOPbIH MOXKHO MPOAEJbIBaTh BHYTPH reHepaTopa.
MmeeTcs TakKe BO3MOXKHOCTb BO30Y»KAaTh OLIMOKU BHYTPH UTEPaTOPOB.

Bo3bymnenrne ommboX BHYTPH HTEPaTOPOB

B uTepaTopbl MOXKHO MNepefaBaTh He TOJbKO JAaHHble, HO W OLIKMOOUHbIE ycJoBUsA. KTepatopel moryt
peanusoBaTb MeTon throw(), BBEI30B KOTOpOro TpedyeT OT HTepaTopa BO30YAUTb OLIMOKY, KOTZa OH
BO300HOBUT BBINOJIHEHHE. DTa 0COOEHHOCTb HauboJsiee BaxKHA MAJs1 aCUHXPOHHOI'O NPOrpaMMHMPOBAHHS, HO
Takke 100aBysieT TMOKOCTH reHepaTopaM, Koraa TpedyeTcs CBIMUTHPOBATh BO3BPAT 3HAUEHUH U BO30OyxKe-
HHe OoIIHOO0K (IBa crocoba BLIUTH M3 PYHKIMHK). Bbl MoxkeTe nepenaTb B MeToA throw () 00beKT OLIUMOKH,
KOTOpasi A0J2KHa ObITb BO30y»KI€Ha, KOTla UTepaTop MPOROKHUT paboTy. Hanpumep:

function *createlterator() {
let first = yield 1;
let second = yield first + 2; // BepHer 4 + 2 u BOo3bymuT omubry
yield second + 3; // Hukorgma He OyIOeT BHIOJIHEHA

let iterator = createlterator();

console.log(iterator.next()); // "{ value: 1, done: false }"
console.log(iterator.next(4)); // "{ value: 6, done: false }"
console.log(iterator.throw(new Error("Boom"))); // ommubka, BO3OYyXIOEeHHAsT I'eHEPaATOPOM

B sTom npumepe mepBble ABe HHCTPYKUUMH yield BBIMONHSAIOTCH Kak OObIYHO, HO IOCJEe BbI30Ba
throw() nepen BbluncieHHeM let second OyperT Bo30OykaeHa owmnbOka. B pesysnbrate pabdoTta Kona
npepbiBaeTCsl, Kak ecau Obl olIMOKa Oblaa Bo30yKJeHa HenmocpeACTBeHHO. EqMHCTBEHHOe OTIHYHE — TOU-
Ka nosiBieHus: omnOKK. Ha puc. 8.2 mokasaHo, KaKOH KOJI BBITIONHSAETCS HA KaXAOM Iiare.

function*createlterator () {

next () let first = yield 1;
next (4) let second *yield first + 2;
throw (newError () ) yield second + 3;

Puc. 8.2: BosbyxneHue olInOKH BHYTpU reHepaTopa

Kak u Ha puc. 8.1, cBeT/10-cepbiM U cepblM (POHOM BbiiesIeHbl BbI30Bbl next () U yield, BbINOJHsEMble
6e3 owMOOK. Brei3oB throw() BblieseH TeMHO-CepblM (DOHOM, a YepHOM 3Be3[0H OTMeueHa NpUMepHas
TOYKa BO30YK/€HHs1 OLUMOKHU BHYTpPHU reHeparopa. [lepeble nBe HHCTPYKUMHU yield BBIONHHUIMUCD, & 110OC/E
BBI30Ba throw () mepen BIMOJHEHHEM KaKOro-Ju00 IPyroro Kopa Obl1a Bo3OyKaeHa omnbOKa. 3Hasi 3To,
MOXKHO MepeXBaTbiBaTh TaKHe OLIMOKM BHYTPHU TFeHepaTopa ¢ momoulbio 6Joka try-catch:

function *createlterator() {
let first = yield 1;
let second;

try {
second = yield first + 2; // BepHer 4 + 2 u BO36ymuT omubky
} catch (ex) {
second = 6; // B crnyuae omubKM NpHCBauWBaeT OPyroe 3HAUEHHE

}
yield second + 3;
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let iterator = createlterator();

console.log(iterator.next()); // "{ value: 1, done: false }"
console.log(iterator.next(4)); // "{ value: 6, done: false }"
console.log(iterator.throw(new Error("Boom"))); // "{ value: 9, done: false }"
console.log(iterator.next()); // "{ value: undefined, done: true }"

B stom npumepe BTopas HHCTPYKLUS yield 3akJ/aioueHa B 610K try—-catch. DTa HHCTPYKIUS BbIOJ-
HsleTcsl 6e3 OLIMOOK, HO KOrJa MPUXOAUT uepell MPUCBOUTh 3HaueHHe NepeMeHHOH second, Bo30yKaaeTcs
omn6ka. biok catch nepexBaTbiBaeT ee U NpHUCBaHUBaeT nepeMeHHOH unco 6. Jlasee NOTOK BbINOJHEHUS
IOCTHUTraeT cjaefyollell HHCTPYKUMH yield, kotopasi Bo3Bpaliaet 9.

O6paTrTe BHUMaHHEe Ha OfHY MHTEPECHYI 0COOEHHOCTb: MeToA throw() BepHYa1 00BEKT pe3y/bTa-
Ta, B TOYHOCTH Kak MeTon next (). [lockonbKy ommubka Obljia TepexBaueHa BHYTPHU TeHepaTopa, KO
MPOAOJIXKHUJI BBIIIOJHEHHE 10 CJAeAYIOlleld HHCTPYKUMH yield W BepHy. cieaylolllee 3HaueHHe — 9.

ITO TOMOTaeT WHTEPNPeTHPOBaTh MeToabl next() W throw() kKak KomaHabl HuTeparopa. Meton
next () KOMaHAyeT UTepaTopy MPOLOJIKUTh BLINOJHEHHe (BO3MOXKHO, C YKa3aHHBIM 3HaueHHEeM), a METOJ
throw () KoMaHayeT NPOAOJKHUTH C BO3OyxkKIeHHeM OIIHUOKU. UTO mpousoieT mocse 3TOro, 3aBUCHUT OT
peasu3alyy reHeparopa.

Mertoael next () u throw() YIpaBJIsIOT BHINIOJHEHHWEM BHYTPHU UTepaTopa, KOraa HCIOoJb3yeTcsl WH-
CTPYKUHSl yield, HO MOXKXHO TaKKe BOCIOJ/b30BaTbCsl MHCTPYKLHeH return. OnHako return nedcTByeT
3[eCb HEMHOr0 MHaye, 4eM B OOBIYHBIX (PYHKLHMSX, KaK OydeT BUAHO M3 CJedyHOLIero pasaeJa.

MHcTpykuun return B reHepartopax

['eHepaTopel — 3TO 0ObIUHBIE (DYHKLHH, TO3TOMY B HUX MOXKHO MCIOJIb30BAaTh MHCTPYKLUHIO return,
4yTOOBl 3aBepLIMTh PabOTy reHepaTopa paHblle W ONpele/UTh BO3BpalllaeMoe 3HaueHue [J51 MOCJelIHero
BbI30Ba MeTofa next (). B OosblIMHCTBEe NMpUMepoB B 3TOW IJiaBe MOCJENHHH BbI30B MeTona next ()
utepaTtopa Bo3BpallaeT undefined, HO MOXXHO BEPHYThb a/JbTePHATHBHOE 3HAYEHHUE C MOMOLLbI return,
KaK B OOBIYHBIX (PYHKLUSX.

HMucrpykuuss return B reHepaTope yKasbiBaeT, YTO BCe 3JileMeHTbl 00paboTaHbl, MO3TOMY CBOM-
cTBy done MNpuUCBauBaeTCsd 3HaueHWe true, a CBOUCTBY value — 3HaueHHUe, YKa3aHHOEe B MHCTPYKLHH
return. Cjenyoiyi NpuMep MPOCTO 3aBepllaeT UTEPALUU paHbllle BPeMeHH C MOMOLIbI0 return:

function *createlterator() {
yield 1;
return;
yield 2;
yield 3;

let iterator = createlterator();

console.log(iterator.next()); // "{ value: 1, done: false }"
console.log(iterator.next()); // "{ value: undefined, done: true }"

3nech B reHepaTope 3a MepBOH HMHCTPyKuHMeH yield caenyer uHcTpykuusi return. OHa coofliaer,
4TO BCe 3HAUEHHs HCUepIaHbl, IOITOMY OCTaJbHble HHCTPYKUHH yield He BBHINOJHSIOTCS (OHH OKa3bIBa-
FOTCS HEIOCTHXKUMBIMH).

WMHcTpyKuMK return MOXHO NepelaTb 3HayeHHE, KOTOpPOe OKaXKeTcsl B MoJie value BO3BpalllaeMoro
o6bekTa. Hanpumep:

function *createlIterator() {
yield 1;
return 42;
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let iterator = createlterator();

console.log(iterator.next()); // "{ value: 1, done: false }"
console.log(iterator.next()); // "{ value: 42, done: true }"
console.log(iterator.next()); // "{ value: undefined, done: true }"

3necb BTOPOH BbI30B next () (KOTOPHIA OKa3bIBAeTCsl MEPBHIM, BEPHYBIIUM true B noje done) BO3-
Bpalaet yncsao 42 B noje value. TpeTuii BbI30B next () Bo3BpallaeT 00bEKT, CBOUCTBO value KOTOporo
BHOBb ToJy4yaeT 3HaueHHe undefined. 3HaueHHe, yKa3aHHOE B HHCTPYKIHH return, NOCTYIHO B BO3-
BpallaeMoM 0ObeKTe TOJbKO OAWH Pas3, MOCJe Yero BCe OCTajbHble BbI30Bbl next () OyayT Bo3BpallaTh
00beKT co 3HaueHneM undefined B moJse value.

NMPUMEYAHUE
OnepaTtop pacwmpeHnsa (...) n uukn for-of WrHOPUPYKOT 3HAYeHWe, YyKasaHHoe B
WMHCTPYKLMKN return, TaK Kak, OOHapYy>XMB 3Ha4YeHMEe true B CBOMCTBE done, OHWN NpeKpaLLaT
yntaTb CBOMCTBO value. OfHako 3HavyeHUs, BO3BpalLaeMble UTEPATOPOM C MOMOLLbIO
return, MOTYT MPUroAMUTLCA NPU AenerMpoBaHn reHepaTopoB.

ﬂenerMpOBaHuereHepaTopOB

HMuorna moxeT noHanoO6UThcss 00beIMHUTh 3HAYEHUS, BO3BpalllaeMble ABYMSI UTepaTopaMu. [‘eHepaTo-
pbl MOXKHO JleJIerMpOBaTh APYTHM reHepaTopaM, MCIOJb3ys cllelHalbHyo (opMy HHCTPYyKUUHM yield co
3Be3n0ukoi (*). Tak e Kak B 0ObSBJEHHSX TeHEPATOPOB, TOUYHOE MECTOMOJIOKEHHE 3BE3N0UYKH HE HMe-
eT 3HaueHHs. [/1aBHoe, YTOOBl OHA HAXOAMJACh MEXIY KJ/IOUeBbIM cjloBOM yield U HMMeHeM (YHKUHUH
reHeparopa. Hanpumep:

function *createNumberIterator() {
yield 1;
yield 2;

function *createColorIterator() {
yield "red";
yield "green";

function *createCombinedIterator() ({
yield *createNumberIterator();
yield *createColorIterator();
yield true;

var iterator = createCombinedIterator();

)) // "{ value: 1, done: false }"
)); // "{ value: 2, done: false }"

console.log(iterator.next
console.log(iterator.next

(

(
console.log(iterator.next()); // "{ value: "red", done: false }"
console.log(iterator.next()); // "{ value: "green", done: false }"
console.log(iterator.next()); // "{ value: true, done: false }"
console.log(iterator.next()); // "{ value: undefined, done: true }"
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B sTom npumepe renepatop createCombinedIterator () mesnerupyer paboTy cHadaja reHepaTtopy
createNumberIterator(), a 3atem reHepatopy createColorIterator (). CHapyu Bo3Bpalla-
eMbld HTepaTop BLINISAUT KaK OAMH LleJIbHBIH UTepaTop, KOTOPBIH MPOU3BOAMUT BCe 3HauyeHUs. Kaxkabli
BbI30B next () neserupyercss COOTBETCTBYIOLUEMY HUTepPATOPY, CO3JaHHOMY C MOMOLLbI createNumber
Iterator() uau createColorIterator(), moka OH He OMycTeeT. 3aTeM BBITIOJHIETCS 3aKJIOUHU-
TeslbHas MHCTPYKUMA yield, Bosppaluamwliasa true.

JenerupoBaHue reHepaTopoB M03BOJISIET TaK»Ke HUCI0/1b30BaTh 3HAUEHUs], BO3BpalllaeMble TeHepaTopaMu
C TIOMOIILbIO MHCTPYKLUHHU return. Tako# npocToi cnocob oOpalleHus K BO3BPaLlaeMblM 3HAYEHUSIM MOXKET
OYeHb NPUTOAUTBCS [JIs1 PelleHHsl CIOXKHbBIX 3a1ad. Hanpumep:

function *createNumberIterator() ({
yield 1;
yield 2;
return 3;

function *createRepeatinglterator(count) {
for (let i=0; i < count; i++) {
yield "repeat";

function *createCombinedIterator() {
let result = yield *createNumberIterator():
yield *createRepeatinglterator(result);

var iterator = createCombinedIterator();

)) // "{ value: 1, done: false }"
)); // "{ value: 2, done: false }"

console.log(iterator.next
console.log(iterator.next

(

(
console.log(iterator.next()); // "{ value: "repeat", done: false }"
console.log(iterator.next()); // "{ value: "repeat", done: false }"
console.log(iterator.next()); // "{ value: "repeat", done: false }"
console.log(iterator.next()); // "{ value: undefined, done: true }"

B sToM npumepe renepatop createCombinedIterator () aenerupyer paboTy reHepaTopy create
NumberIterator() M npucBauBaeT BO3BpalllaeMoe UM 3HaueHHe IepeMeHHOH result. [lockosbky
createNumberIterator() comepXUT UHCTPYKLHIO return 3, ero Bo3BpalllaeMoe 3HAuYeHHe PABHO
3. 3areM nepemeHHas result nepenaercsi B createRepeatinglIterator() B Bule apryMmMeHTa, CO-
001I[aI0Iero, CKOJIbKO pa3 M0JKHa ObITb NPOM3BENEHA OHA U Ta XKe CTPOKa (B JAaHHOM C/aydyae TPHU pasa).

O6paTuTe BHHMaHHe, UTO 3HAaUeHHe 3 He BepPHYJ HU OIMH U3 BbI30BOB MeTona next (). OHO cyllecTBy-
eT TOJIbKO BHYTpPHU TeHepaTopa createCombinedIterator (). OnHako ero MOXKHO BBIBECTH, NOOABUB
elle OJHY MHCTPYKLMIO yield, Hanpumep:

function *createNumberIterator() {
yield 1;
yield 2;
return 3;

function *createRepeatinglterator(count) {
for (let i=0; i < count; i++) {
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yield "repeat";

function *createCombinedIterator() {
let result = yield *createNumberIterator();
yield result;
yield *createRepeatinglterator(result);

var literator = createCombinedIterator():;

console.log(iterator.next()); // "{ value: 1, done: false }"
console.log(iterator.next()); // "{ value: 2, done: false }"
console.log(iterator.next()); // "{ value: 3, done: false }"
console.log(iterator.next()); // "{ value: "repeat", done: false }"
console.log(iterator.next()); // "{ value: "repeat", done: false }"
console.log(iterator.next()); // "{ value: "repeat", done: false }"
console.log(iterator.next()); // "{ value: undefined, done: true }"

B stom npuMepe mONOJHHUTeNbHAs MHCTPYKUUS yield SIBHO BBIBOAMT 3HaueHHe, BO3BpalllaeMoe reHe-
patopoMm createNumberIterator().

NMPUMEYAHUE
KoHcTpyKumMio yield * MOXHO NPUMEHUTb HEMOCPEACTBEHHO K CTPOKe (Hanpumep: yield *
"hello"). B pesynbtate GyaeT ncnonb3oBaTbCs UTEpaTop No YMONYaHUIO Ans CTPOK.

AcCHHXpPOHHOE BbINOJIHEHHWE 3aAaHUM

Haunbosee 3axBaTbIBaIOLIMH aCleKT reHEPATOPOB HEMOCPEACTBEHHO CBSI3aH C aCMHXPOHHBIM NPOrpaM-
MHpoBaHHeM. ACHHXPOHHOe MporpaMMmupoBaHue B JavaScript — 310 060r0H00CTpOE Opy2KHe: peasusalus
ACMHXPOHHOTO BBIITOJTHEHUS MTPOCTBIX 33724 He BBI3bIBAET CJOXKHOCTEH, HO MpeBpalleHHe CJI0KHOU 3a1a4H B
ACUHXPOHHYIO MOXKET BBLIUTbCS B Leayto amnomneto. [TockobKy reHepaTopbl M03BOJSIOT NPUOCTAHABIUBATD
BBINIOJIHEHUE KOJla, OHU OTKPBHIBAIOT MHOIO BO3MOXKHOCTeH, CBS3aHHBIX C aCHHXPOHHOH 00pabOTKOH.

TpanuuuoHHBIHA coco0 BBHINONHEHHSI aCUHXPOHHBIX ONepaluil 3akJjawydaeTcsl B BbI30Be (PYHKIIUH, KOTO-
poil mepenaetcs (pyHKUHS oOpaTHOro Bbl3oBa. Hampumep, paccMOTpUM MpoLenypy uTeHHs (alaa ¢ aucka
B cpene Node.js:

let fs = require("fs");

fs.readFile("config.json", function(err, contents) ({
if (err) {
throw err;

doSomethingWith(contents);
console.log("Done");

})

B BbI3oB MeToza fs.readFile () nepenaercs ums ¢aitna u yHkUUs o6paTHOro Bbi3oBa. Korna ome-
palus 3aBepliaeTcsi, Bbi3biBaeTcsl (DyHKLMS, NepefaHHas B aprymeHTe. OHa mpoBepsieT Hajguuue OLIMOOK
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U B CJydyae UX OTCYTCTBHSI 0OpabaTbiBaeT MOJydyeHHOe COfep:KUMoe B contents. DTOT NpueM XOpOLIO
paboTaeT, Korjga B porpaMme BBIIIOJHSETCS He6oJbllIoe, KOHEYHOe KOJIMYECTBO aCHHXPOHHBIX 3aaHMi, HO
LeJI0 CYLIeCTBEHHO OCJIOXKHSeTCS, KOTla BO3HHKAeT HeoOXOAUMOCTb HCII0/b30BaTh BJIOXKEHHblE 0OpaTHbIe
BbI30Bbl MJIM KaK-TO HHAue YIOPSAOYUTDb [10C/AeI0BAaTeNbHOCTb ACUHXPOHHbBIX 3aaHHH. B Takux cuUTyauusx
C YCIIeXOM MOXKHO HCIIO/Ib30BaThb IeHepaTopbl U MHCTPYKLHIO yield.

NMpocTol MHCTPYMEHT BbINONHEHUSA 3afaHUH

Taxk kak yield ocTaHaB/MBaeT BBIIIOJIHEHHE W XKIET CJeAYIOILero Bbl3oBa MeTona next () mnepen
NPOJOJIKEHUEM, MOXKHO OPraHU30BaTb aCHHXPOHHOE BBINOJHEHHEe 0e3 UCM0Jb30BaHUS 00pPaTHBIX BbI30BOB.
J1s Hayasa HaM MoHa#oOUTCS (PYHKLHMS, KOTOPAsh BbI3OBET FeHEpPaTop U 3alMyCTUT UTepaTop, HanpHUMep:

function run(taskDef) {

// cos3maTb UTepaTop
let task = taskDef();

// 3anycTuTb 3amaHue
let result = task.next();

// pexypcuBHas QYHKLMs, OPOLOJIKAKmAasl BH3HBATb next ()
function step() {

// ecnu paboTa mnpomosKaeTCs
if (!result.done) {
result = task.next();
step();

// sanycturb obpaboTky
step();

®dyHKuMs run () NPUHHUMAET onpeleseHre 3anaHus (pyHKUHIO-reHepaTop). OHa BLI3BIBAET TeHEpPaTop,
4yTOOBl CO3JaTh HTEPATOpP, W COXPaHsSeT ero B nepeMeHHoH task. [lepBbl BbI30B next () 3amyckaet
UTEepPaToOp M COXPaHseT pe3y/nbTaT [IJs MOCJAeNyIOUIero ucrnonb3oBaHus. DyHKuus step() cpaBHHUBAeT
CBOMCTBO result.done co 3HayeHueM false U, eC/U YCJOBHE BLIINIOJNHACTCSA, BbI3bIBAeT next () nepen
pPEeKypPCUBHBIM BbI30BOM caMoi cebs. PesynbTaT Kaxpaoro BblI3oBa next () coxpaHsieTrcs B result, To
€CTb COIEepKHMOe 3TOH IMepeMeHHOW IMOCTOSIHHO 3aThpaercs mnocjaenHed uHdopmauued. [lepBuiil BbI30B
step () 3amyckaeT mpouecc NpoBepKH CBOHCTBA result.done, 4ToObl BBISICHUTD, €CTb JIH elle JaHHble
1Js1 06paboTKH.

C momolblo TaKo# peasu3alMu run() MOXKHO 3alyCTHUTb TeHEPATOp, COAEpXKALIUH HECKOJNbKO HH-
CTpyKUHH yield, Hanpumep

run(function* () {
console.log(1l);
yield;
console.log(2);
yield;
console.log(3);
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ITOT NpHUMep MPOCTO BBIBOAWUT TPH UMCJA B KOHCOJb C 11€/1bI0 HATJISIHO MOKAa3aTh, UTO OBIJIM BBIMOJHE-
Hbl BCe BbI30Bbl next (). OgHaKo MpoCTOH BBIBOJ HECKOJbKUX (PUKCHPOBAHHBIX 3HAUEHHWH aCUHXPOHHBIM
crioco6oM He ocoOeHHO noJse3deH. [ToaTomy nasnee Mbl MOCMOTPUM, Kak NepeiaBaTb 3HaUeHHUS B UTepaTop U
noJy4yaTb UX M3 UTepaTopa.

BbinonHeHue 3agaHUK € AaHHbBIMHU

Cawmblil mpocToll cnoco0 mnepenaTtb AaHHble 4Yepe3 MHCTPYMEHT BBINOJHEHHs 3aJaHUH — BKJIIOUHTH
3HauyeHMe, yKa3aHHOe B HHCTPYKUHMH yield, B cienyromnii BbI3oB Metona next (). s atoro tpebyercs
TOJIbKO Iepefath result.value, Kak MM0OKa3aHO HHUXKe:

function run(taskDef) {

// co3maTb UTEepaTop
let task = taskDef();

// 3amnycTuUThL 3anaHue
let result = task.next();

// perypcuBHas QYHKIUsS, IPOOOJIKaKmasl BH3HBATL next ()
function step() {

// ecnu pabora mnponoskaeTcs

if (!result.done) {
result = task.next(result.value);
step();

// sanycTturb obpaboTky
step();

Teneps, Korna 3HaueHue result, value nepenaercs B next () B BUJe apryMeHTa, MOXKHO Nepe1aBaTh
JIAHHble MexX1y Bbl30BaMU yield, HanpuMmep

run(function* () {
let value = yield 1;

console.log(value); // 1
value = yield value + 3;
console.log(value); // 4

})

ITOT NmpUMep BBIBELET B KOHCOMb Ba yucaa: | u 4. 3HaueHue | mosydyeHO B pe3ysbTaTe BBINOJHEHUS
yield 1, notoMy 4To uncjo 1 Obl0 TYT Ke mepenaHo o6paTHO B nepeMeHHYlo value. Hucso 4 6blio
BBIUMCJIEHO CJIO’KeHHeM IMepeMeHHOH value ¢ uuciaoM 3 W nepegaHo oOpaTHO B IepeMeHHYI value.
Tenepb, Korna naHHble CBOOONHO MepefaroTcs MexAy Bbl3oBaMM yield, Ham ocTajsoch clesaTh BCEro
OIMH MaJleHbKHH I1ar, 4ToObl 00eCcrneyuTb BO3MOKHOCTb ACHHXPOHHBIX BBI30BOB

”HCTpYMeHT ACUHHXPOHHOro BbIMNOJIHEHUA 3a.qa|-|m‘i

[Ipenpiayminii npyuMep AeMOHCTPUPOBAJ Mepefady CTaTHUECKUX AaHHBIX MexAy Bbl3oBaMH yield, HO
OXKHJaHHEe B ACHHXPOHHOH 00paboTKe — 3TO HeuTOo HMHOoe. MHCTpyMeHT BbINOJHEHUS 3aJaHHUH JI0JI2KeH
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3HaTbh 00 OOpaTHBIX BbI30BAaX M YMeTb MX HCNOJb30BaTh. [lockosbKy BeIpaxkeHusi yield mepenaioT cBoU
3HaueHHsI B MHCTPYMEHT BLINOJIHEHHS 3aJaHHUH, Ji00ble BbI30Bbl (DYHKLUMH AOJIKHBI BO3BpallaTh 3Haue-
HHUe, YKasblBawllee TeM HJH HHBIM 00pa3oM, 4TO BBI30OB SIBJISIETCS aCUHXPOHHOW oOllepaluel, 3aBeplueHUs
KOTOPOH MHCTPYMEHT BBIIIOJIHEHUS 3aJaHUH HOJKEeH N0XKIaThCS.

Huxe nemoHCTpHpyeTcsi OOMH M3 CINOCOOOB COOOLIMTH, UTO 3HAaue€HHE MpeACTaB/sieT aCHHXPOHHYIO
OIepaLHIo:

function fetchData() {
return function(callback) {
callback(null, "Hi!");
}s

Jns ueneit atoro npumepa Ham notpedyeTcs: PyHKLHUS, BbI3biBaeMasi HHCTPYMEHTOM BbITIOJIHEHHUS 3a/1a-
HUH, KoTopasi OyneT Bo3BpallaTh (hYHKIIMIO, BBIMOJMHAWILYI0 00paTHbi Bbi3oB. PyHK1Us fetchData ()
BO3BpalllaeT (PYHKLHIO, KOTOpasi MpUHUMaeT (yHKIHIO 0OpaTHOro Bbi3oBa B aprymeHTe. Korma Oyner BbI-
3BaHa BO3BpallaeMasl (PyHKLIHS, OHA BBIIIOJHUT (PYHKIUIO 0OPAaTHOrO BbI30BA C €AMHCTBEHHBIM (hparMeHTOM
naHHbIX (cTpokod "Hi!"). AprymeHT callback moJ/iKeH NepefaBaTbCsi U3 MHCTPYMEHTA BBIMOJHEHHUs
3aflaHui, 4YTOObl TapaHTHPOBATh KOPPEKTHOE B3aUMOAEHCTBHE (DYHKLMH 0OPAaTHOIrO BbI30BA C UTEPATOPOM.
Hecmotpsi Ha To yTo fetchData() siBasieTcsi CUHXPOHHOH (DYHKIIMeH, ee Jlerko MOXKHO MPEBPAaTHUTh B
ACUHXPOHHYI0, 3allyCTUB (PYHKIHMIO 0OPaTHOrO BbI30Ba C HeOOJBLIOH 3a/lepKKOH, KaK MOKa3aHO HUXKE:

function fetchData() {
return function(callback) {
setTimeout (function() {
callback(null, "Hi!");
}, 50);
};

dta Bepcus fetchData () BBomgUT 3amepkky B 50 Mc mepen 3amycKOM (PYHKIHMHU OOPAaTHOTO BBI30BA
U NeMOHCTPUPYET, UTO NAHHBIH 11a0JOH XOPOLIO MOAXOAMUT /S BBIIOJHEHHUS] He TOJbKO CHHXPOHHBIX, HO
U aCHHXPOHHBIX omepauui. OT Bac TpeOyeTcs TOJIbKO rapaHTHPOBATh, UTO KaxKaas (PYHKLHs, KOTOpas
[OJI2KHa BBI3BIBaTbCSl € MOMOULbI0 yield, cienyeT oqHOMY U TOMY Ke LIa0JIOHY.

Xopollo MoHUMast, Kak pyHKIUS MOXKET COOOLINUTb, YTO OHA BhINOJHSET 00pab0TKYy aCUHXPOHHO, MOXKHO
U3MEHUTb HWHCTPYMEHT BBIIIOJIHEHUSl 3aJaHHUH, 4YTOOBl ydecTb 3TO 00CTOSATeNbCTBO. BCsAKMU pa3 korna
result.value npeacras/isieT PyHKLHIO, HHCTPYMEHT BBIIIOJIHEHHUS 3alaHUl OyIeT BBIIIOJNHATb €€ BMECTO
nepefayd B Bbi30B MeTona next (). Huxe npuBoguTcsi 0OHOBJIEHHBIH KOA:

function run(taskDef) {

// co3maTb UTEepaTop
let task = taskDef();

// 3anycTuTb 3amgaHue
let result = task.next();

// pexypcuBHas PYHKLMUs, NPOLOJIKAKmasl BH3HBATbL next ()
function step() {

// ecnu pabora mnponoskaeTcs
if (!result.done) {
if (typeof result.value === "function") ({
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result.value(function(err, data) {
if (err) {
result = task.throw(err);
return;

result = task.next(data);

step();
});
} else {
result = task.next(result.value);
step();

// sanycturb obpaboTkKy
step();

Korzna B cBoiicTBe result.value okasbiBaeTcsi (PyHKIHS ([IpOBepsieTCsl OMepaToOpoM ===), OHA 3a-
nmyckaeTcsl ¢ ()yHKLIHeH oOpaTHOrO BbI30Ba. DTa (PYHKIMS OOPATHOr'O BBI30BA CJENyeT COTJIAILIEHHUIO, TPH-
usitomy B Node.js, B COOTBETCTBHH C KOTOPBIM B TePBOM apryMeHTe el Tepenaetrcsl Jw0as BO3MOXKHAsS
omnb6ka (err), a BO BTOPOM apryMeHTe — pe3yJsbTaT. EC/IM apryMeHT err COIepKHUT HelyCToe 3HaueHHe,
39TO 03HAuaeT, UTO BO3HHKJA OLIMOKa, U BMecTOo task.next () Bu3biBaercsa task.throw() ¢ ob6bek-
ToM OowHKOKH, Oaarofaps yemy olubKa Bo30OyKAaeTcsi B MpaBUJIbHOM MecTe. Ecau omubka OTCYTCTBYeT,
IaHHble U3 apryMmeHTa data mepenatoTces B task.next () W pe3ysnbTaT COXpaHsieTCsl. 3aTeM BbI3bIBa-
eTcsl step (), 4ToObl Mpono/KUTh 00paboTKy. Ecau cBoiicTBO result.value comepXKHUT 3HaueHHe, He
ABJsoLeecs (QyHKLIHEH, MeTo next () BbI3bIBAeTCH HEMOCPEACTBEHHO

OTa HOBasl BepPCHs MHCTPYMEHTa BBINOJHEHHUS 3afaHUi roToBa 00CAYKUBATh J0Oble aCHHXPOHHbIE 3a-
nauus. YroObl npounTaTh AaHHble U3 (aiaa B cpene Node.js, HyKHO co3naTb 06epTKy BoKpyr fs.read
File() u BepHyTb (PpyHKLHIO, NOXOXYI0 Ha pyHKUHIO fetchData (), npencraBieHHYy0 B Hayase pasie-
na. Hanpumep:

let fs = require("fs");

function readFile(filename) {
return function(callback) {
fs.readFile(filename, callback);

}:

Meron readFile () npUHHMMaeT eMHCTBEHHBbIH apryMeHT, UMs (aija, 1 Bo3BpallaeT (pyHKLHIO, KO-
TOpas 3amyckaeT (yHKIHMIO o6paTHOro Bbi3oBa. PyHKIIMA 06pPaTHOrO BbI30BA MepefaeTcsl HEMOCPeICTBEHHO
B BbI30B MeToia fs.readFile (), KOTOPBIH BBHIIOJHUT (PYHKLHIO 0OPAaTHOrO BbI30BA MO 3aBeplUEHUH. Te-
nepb 3TO 3aJaHHe MOXKHO 3allyCTHThb ¢ MOMOLIbI0 yield, KaK OKa3aHO HHUXKeE:

run(function* () {
let contents = yield readFile("config.json");
doSomethingWith(contents);
console.log("Done");

})
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ITOT PparMeHT BBHIMOJHUT aCUHXPOHHYIO onepaluio readFile () 6e3 KaKuX-A100 0OpaTHBIX BbI30BOB,
BUAMMBIX B OCHOBHOM Koje. [lomuMo uHCTpyKuuu yield KOA BBINIIAMT Kak CHUHXpOHHBIA. Ecsau Bce
(PYHKLMH, BBINOJNHSOIIHE aCUHXPOHHble onepaund, OyAyT cjenoBaTb o0lleMy HHTep(eilcy, Bbl CMOXKeTe
nucaTth JOTHKY, KOTOpasi BBIMIIAUT KAaK CHHXPOHHBIH KOJI.

KoHneuHo, 1m1a6J/10H, npeicTaB/JeHHbIH B IpUMepax Bhille, UMeeT CBOM HEIOCTaTKH, & UMEHHO He Bceraa
MOXKHO OBbITb yBepeHHBIM, UTO (PYHKLHS, BO3Bpallawollas (QyHKLIHIO, sABJsSeTCs acHHXpoHHOH. Ho cefiuac
BaM BaKHO JIMILb MOHSATb TEOPHIO, HA KOTOPOH OCHOBAHO BbINOJHeHHe 3aiaHui. [ pyroil HoBol ocobeHHO-
ctbio B ECMAScript 6 siBasitorcsi 00bekThl promise, npeanarawoiime 6osnee ruékue CrnocoObl MaaHWpoOBa-
HUSl aCUHXPOHHBIX 3aJaHHH, HO MOAPOOHee 00 3TOM Mbl MOrOBOPUM B TIJiaBe 11.

B 3akniouyeHue

Hrepatopbl — BaxHbIH 37eMeHT ECMAScript 6 u gyHIaMeHT HEKOTOPBIX APYTHX KJOUEBBIX 0COOeH-
HocTel si3blKa. C BHeILIHel CTOPOHBI UTePATOPBI MO3BOJISIOT OPraHHU30BaTh MOJYYeHHeE MOCAeI0BATEbHOCTH
3HaueHH# ¢ ucnosabsoBanueM npoctoro API. Onnako B ECMAScript 6 mopaepkrBaioTcsi 60Jee CA0XKHbBIE
CroCoObl TPUMEHEHHUST UTEPATOPOB.

Jl151 onpenesieHUs UTEPATOPOB OOBEKTOB NPUMeHsieTcsl CUMBOJ Symbol . iterator. JlioObie 00BEKTHI,
BCTPOEHHble U CO3[aHHble Pa3pabOTUMKOM, MOTYT MCIIOJb30BaTb 3TOT CUMBOJ AJS peasM3allMd MeTo.a,
BO3Bpalllalolllero ureparop. Ecan oO6bekT moaaepKuBaeT CBOHCTBO Symbol.iterator, oH cuuTaercs
UTEPUPYEMBIM.

Jns o6xona uteprupyeMblXx 06ObEKTOB U MOJYYeHUs MOCJAe10BATEbHOCTH 3HAYEHUH NPUMEHSeTCs LUK/
for-of. uka for-of npolie B UCNOJNb30BAHMH, UeM TPAAULUHMOHHBIH LUK for, mOTOMy uTo He TpebyeT
CJA€IUTb 32 3HAYEHUSIMH W YNPaBJATb MOMEHTOM 3aBeplleHusl LMKaa. [lukn for-of aBromarnyecku
YyHhTaeT BCe 3HAUEHHs M3 UTepaTopa, MOKa He MPOYUTAeT UX BCE, U 3aTeM 3aBepLUAeTCsl.

Yro6bl ynpoCcTUTh NMpuUMeHeHHe LMKJIa for-of, mHorue o6bekThl B ECMAScript 6 obnanatoor ute-
patopaMy MO yMoJ4aHUIO. Bce THUNBI KO/MJMEKUHUH, — TO €CTb MAacCHBBI, MPOCTble M aCCOLMUATHBHbIE, U
MHOXKeCTBa, — 00/1aJal0T UTepaTopaMu, yIpPOLIAIIUMU TOCTYI K UX cofepKUMoMy. CTPOKH TakxkKe HUMe-
IOT UTEpaTOp MO YMOJMYaHUIO, KOTOPBIH YIPOIIaeT BBINOJHEHHE HTepalUil 10 CHMBOJIAM B CTPOKe (HMEeHHO
0 CHMBOJIaM, @ He 0 KOAOBHIM eIHHHUIIAM).

OmnepaTop pacuIMpeHHUs] MOXKET NPUMEHSITbCS K JIOOBIM HTepUpPyeMbIM OOBEKTaM U JIerko mnpeodpa-
30BbIBaTb MX B MaccuBbl. [Ipn mpeoOpa3oBaHMM 3HAUEHUS UYMUTAIOTCS M3 UTEpaTopa M MO OTAEJbHOCTH
BCTaBJISIIOTCS B MacCHB.

['eHepaTop — 3T0 ocobasi (pyHKIMS, KOTOpash aBTOMaTUYeCKH CO31aeT M Bo3BpallaeT urepatop. Ompe-
JieJleHHe TeHepaTopa OTJIHYaeTcsl HaJludveM 3Be3/I0YKH (*) W HCMOoJb30BaHUEM KJIIOUEBOTO cjoBa yield,
KOTOpOe OIpefiesisieT, Kakoe 3HaueHHe NOJ/KHO BO3BPALLAThCS B OTBET HA KaXK[bl BbI30B MeTOa next ().

B03MOXHOCTb Je/NerupoBaHUsl IeHepaToOpoB CMOCOOCTBYeT OoJiee MONHOM HMHKAICYJISLHUU TOBeIeHUs
UTepaTopa, Mo3BoJisisi MOBTOPHO HCIOJb30BATh HMEIOILHECS eHepaTopbl B HOBbIX reHepatopax. CyllecTBy-
IOLIUH reHepaTop MOXKHO 3a/leHCTBOBATh BHYTPHU APYroro reHeparopa, Bei3BaB yield* Bmecto yield. 1o
[laeT BO3MOXKHOCTb CO3/1aBaTb UTEPATOPBl, BO3BPALIAIOIINe 3HAUYEHHUS] U3 HECKOJBKUX APYTHX UTepaTOpOB.

[loxxanyi, camMblM WHTEpeCHbIM M 3aXBaTbIBAIOLIUM acClIeKTOM Te€HepaTOpoB U HUTepPaTOPOB SBJSETCS
BO3MOKHOCTb peaJjiu3allid aCHHXPOHHBIX ONepaluid ¢ UCMOJb30BAHUEM KOAA, UMEIOLIEro JUHEHUHbIH, CUH-
XPOHHBIH BUJ. BMecTo moBceMecTHOro UCMo/b30BaHUS (PYHKLIMH 0OpaTHOrO BbI30Ba MOXKHO HaNucaTb KOJ,
KOTOPbIH BBIMJIAAUT KAaK CUHXPOHHBIH, HO HCMOJb3yeT HMHCTPYKUMIO yield A/s 0XKUAAHWUS 3aBeplUeHHSs
ACHHXPOHHOU OllepaLuu.
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BeepneHue B knaccol JavaScript

B oTsnnune oT 6OJBIIMHCTBA SI3bIKOB MPOrPAMMHPOBAaHUS, O(PHUIMANBHO CUHUTAILIUXCS 00BEKTHO-OPHU-
eHTHUPOBAaHHBIMHU fI3blKaMH, JavaScript nmepBoHaua/sbHO He MONEP:KUBAJ KJACCHl U KJIACCHUECKOe HacJ/en0-
BaHHMe KaK OCHOBHOH CTOCO0 orpefiesieHHs] MOAOOHBIX U POACTBEHHBIX 0OBEKTOB. DTO BHOCHUJIO MyTAHHUILY
B yMbl MHOTMX pa3pa0OTUYMKOB, U B TEPUOA AEHCTBUS Crenu(UKALWH, HAuWHAsi C TpellleCTBOBABIINX
ECMAScript 1 u no ECMAScript 5, nosiBusoch 60Jblloe KOJIUYECTBO OGHONHUOTEK, MOMOTAIIUX MHCATh
kox Ha JavaScript, obsagaomuil THOUUHBIMH O0ObEKTHO-OPHEHTUPOBAHHBIMU uepTaMu. HecmoTps Ha ToO
4TO HEKOTOpble pa3paboTuuKu Ha JavaScript He uyBCTBOBa/M OCTPOH HEOOXOAHMOCTH B KJaccaxX, OrPOM-
HOe KOJIN4eCTBO OUOJHOTEK, CO3AAHHBIX CIIELUaNbHO C ITOH L1eJbl0, MOATOJKHYJIO K BKJOYEHHIO KJaCcCOB
B ECMAScript 6.

[Ipucrynas k uccienoBanuio knaccoB ECMAScript 6, BaxkHO TOHHMATh, Ha KaKUX MeXaHH3Max OHH
OCHOBAHBI, I03TOMY JAaHHAsl IJ1aBa HauWHaeTcs ¢ 06CyKAeHHUs TIPUEMOB, C TOMOIIbIO KOTOPHIX pa3paboTuu-
ki Ha ECMAScript 5 mo6uBasnuch cxoicTBa MPOrpaMMHOTO Kofa € TPaAMLHOHHBIMM Kiaaccamu. OmHako,
Kak Bbl yBUAHTe naJjee, kaaccel B ECMAScript 6 He TOUHO COOTBETCTBYIOT KJaccaM B APYTHX sI3bIKaX.
OHHU MMeIOT CBOM YHHKaJbHble UepThl, 00YC/I0BJIEHHble THUHAMUUECKOU npuponoil JavaScript.

Crpyktypbl B ECMASCcript 5, nogo6Hble knaccam

Kak ormeuasioch Bhilie, B ECMAScript 5 u 6osiee paHHUX Bepcusix JavaScript He nmen Kjaaccos. bau-
»KaWIIMM 5KBUBAJEHTOM OIpeaeseHHsT KJaccoB OblI0 CO3AaHHe KOHCTPYKTOPOB C IMOCJAeNYIOINM no6aBJe-
HMEM METOMOB B UX MPOTOTHIBI M MX HCIIOJb30BAHHE IJIsi CO3JAaHHUS T0Jb30BaTeNbCKUX THMOB. Hampumep:

function PersonType (name) {
this.name = name;

PersonType.prototype.sayName = function() {
console.log(this.name);

}

var person = new PersonType("Nicholas");

person.sayName () ; // BuBegmeT "Nicholas"
console.log(person instanceof PersonType); // true

console.log(person instanceof Object); // true
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B sTom npumepe PersonType — 3T0 (yHKLUMSA-KOHCTPYKTOP, KOTOpasi CO3AaeT eAMHCTBEHHOE CBOH-
CTBO ¢ UMeHeM name. Merton sayName () no6aBJserTcss B NMPOTOTHI, MO3TOMY ONHA U Ta Ke (DYHKIHUS
MOKeT COBMECTHO HCII0/Ib30BaThbCsl BCEMHU 3K3eMIIsipaMM 00beKTa PersonType. 3aTeM C NMOMOLILbIO Olle-
patopa new co3ziaetcs HOBbIH 3k3eMmsip PersonType. [lonyunBluuniics B pedy/bTaTe 00BbEKT person
UHTEepIpeTUpPYyeTCs Kak 3K3eMIsap PersonType U Object uepe3 Hac/eL0BaHHWE NPOTOTHUIIOB.

ITOT NMpOCTOH WABJOH JIEXKHUT B OCHOBE MHOXKECTBA UMHUTALIUH KJ1aCCOB, Peasn30BaHHBIX B OUOIHOTEKAX
JavaScript, # ¢ 3Toro MomMeHTa Mbl HauMHaeM HccjaenoBaHue kaaccoB ECMAScript 6.

O6baBneHUe Knacca

[Tpocreiielr opmoii kaacca B ECMAScript 6 siBnsercs oObsiBJeHHe KJjacca, KOTOPOE BBITVISANUT
TIOXOXXHUM Ha 0ObSIBJIEHHS] KJaCCOB B IPYTHUX SI3bIKAX.

O6bsaBneHre NpocToro Knacca

OO6bsB/eHHe KJjacca HayuMHaeTCs C KJIOYeBOro cjoBa class, 3a KOTOPbIM CJelyeT HMsl KJacca.
OcraspHast 4yacTb 0ObsIBIE€HHST HAIOMHUHAET KPAaTKHUH COCO0 0ObsIBIEHUS] METOIOB B JIUTEPaiaX 00bEKTOB,
C TOH JIMLIb Pa3HULEH, 4TO He TpeOyeT CTABUTb 3alsiThle MeXAy 3JeMeHTaMHu KJjacca. Huxe npuBoautcs
npuMep 00BbSIBIEHUS MPOCTOro KJjacca:

class PersonClass {

// DKBHBaJIEHT KOHCTpPpyKTOopa PersonType
constructor (name) {
this.name = name;

// okBHUBaneHT MeToma PersonType.prototype.sayName
sayName () {
console.log(this.name);

}

let person = new PersonClass("Nicholas");

person.sayName () ; // BHBepmeT "Nicholas"
console.log(person instanceof PersonClass); // true
console.log(person instanceof Object); // true
console.log(typeof PersonClass); // "function"
console.log(typeof PersonClass.prototype.sayName); // "function"

Knacc PersonClass aeiicTByeT nogo6Ho 00beKTy PersonType U3 npeablayliero npumepa. Ho Bme-
CTO omnpeneseHuss GYHKUUHA KaK KOHCTPYKTOpa 0ObsiIBJE€HHE KJacca MO3BOJSET ONPeNeNUTbh KOHCTPYKTOP
HernocpeNCTBEHHO BHYTPU KJacca Kak MeTOA CO clelldajbHbIM UMeHeM constructor. [lockoabky nms
omnpeJesieHHsT METOIOB KJjacca MPUMeHsIeTCsl COKpallleHHbIH CUHTAaKCUC, OTMafaeT HeoOXOMUMOCTb HCIOJb-
30BaTh KJwo4eBoe ¢10B0 function. FmeHa Bcex ocTanbHBIX METOOB HE UMEIOT CIELHaJbHOI0 3HaYEHHUH,
U JlonlycKaeTcs 100aBJASATh CTOJNBKO METOAOB, CKOJNBKO MOTpebyeTcs.

Cobcmeentuole csoticmea, TO €CTb CBOHCTBA, MPUHAJJEXKALINE IK3EMILISPY, a He MPOTOTHUITY, MOTYT CO-
3[aBaThCsl TOJIbKO BHYTPHU KOHCTPYKTOpA UJK MeTOIOB KJjacca. B 3Tom mpumMepe name siBsisieTcsi cO6CTBEH-
HBIM CBOHCTBOM. { peKOMeHAYI0 c03[aBaTb BCe COOCTBEHHblE CBOMCTBA BHYTPH (PYHKUHH-KOHCTPYKTOPA,
4TOOBI BCe OMpefeseHHs OblJIM COCPENOTOYEeHbl B OIHOM MeCTe BHYTPH KJjacca.
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CamMoe HHTepecHOe, UTO OOBSBJEHHE KJacca — 3TO JIMIIb CHHTAKCHUUECKHH caxap, CKpbIBAIOILIHUN
CJIOKHOCTH OIMHUCAHHUS M0Jb30BaTe bcKoro Tuna. OobsiBneHne PersonClass (akTHUYeCcKH co3/laeT (hyHK-
1I0, NEHCTBYIOILYI0 Kak MeTon constructor, 4yto oObscHseT, noyemy typeof PersonClass Bo03Bpa-
maet pesyabrar "function". Meton sayName () Takke B KOHEUHOM HMTOre OKasblBaeTCsi METOAOM B
PersonClass.prototype, nogo6Ho merony sayName () mnporotuna PersonType.prototype B
npeapiaylieM npumepe. Takoe CXOACTBO MO3BOJSIET CMEIIMBATh I0J1b30BAaTE/NbCKHE THUIBl U KJAacChl, He
3a00Tsicb 00 0COOEHHOCTSAX UX MCIOJb30BAHMUS.

NMPUMEYAHUE
[MpoToTnbl KNaccoB, TakMe Kak PersonClass.prototype B npegbliaywemM npumepe,
OOCTYIMHbl TOJIbKO AOJ1A4 YTEHUA. OTO 03Ha4aeT, 4YTo CBOIZCTBy prototype Henb34a NPUCBOUTb
HOBOE 3Ha4eHue, Kak 3TO JOoMNycKaeTcs B criydae ¢ PYHKUNAMMU.

B uem npevMmyujectBa CUHTAKCHUCa onpenesieHuA KnaccoB?

HeCMOTpH Ha CXOACTBO KJaCCOB U IM0Jb30BATEJbCKHUX THUIIOB, OHX MMEIOT Ba>KHbl€ OTJHUYHA, O KOTOPLIX
CJieayeT IOMHUTD!:

e OObsIBJIEHHS KJIACCOB, B OTJIMUKE OT 00bSBIEHUH (PYHKIUH, He NOAHUMAIOTCS B Ha4aJ/10 BMeLaIolero
6soka. OOBbSBIEHUS KJIACCOB NEHUCTBYIOT MONOOHO 0ObsiBJeHUSIM let, MO3TOMY OHHU XpaHSITCS BO
BpPeMeHHOH MepTBOH 30He, MOKAa MOTOK BBINOJHEHHS He NOCTHUTHET HX.

e Becb Kon B 00bsABJIEHUH KJacCa aBTOMATHUECKU BBIMIOJHSETCS B CTPOTOM pexkrMMe. BHYTpH KJaaccoB
HeT HUKAKOM BO3MOXKHOCTHU BBIUTH M3 CTPOTOro pexKuma.

e Bce MeTonbl IBASIOTCS HENMEPEUHUCIUMBIMH. DTO BaXKHO€ OTJIMYHE OT T0Jb30BaTENbCKHUX THIIOB, THe
TpebyeTcs ucnoab3oBaTb Object.defineProperty (), 4ToObl clesaTh MeTOA HelepeyHUCAUMBIM.

e Y Bcex MeTOJIOB OTCYTCTBYeT BHYTpeHHUH MeTon [ [Construct]], W Npu NONbITKE BBI3BATH UX C
KJIOUEeBBIM CJOBOM new B030y:KaaeTcsl olIMOKa.

e Brizos KOHCTPYKTOpA KJacca 0e3 KJII0UeBOro CJOBa new 3aBepliaeTcd OIIHOKOH.

e [lonbiTKa 3aTepeTh MMs KJacca BHYTPU METOA 3aBepliaeTcsl OLIHMOKOH.

YuuTeiBas Bce 3TH OTJINYUS, 00bsiBIeHHe PersonClass B npeblaylieM NpUMepe NpsiMO 3KBHBAJEHT-
HO CJIeflyIoLIeMYy KOMY, He HCIIOJb3YIOIEMY CHHTAKCHC KJacCOB:

// npsiMo¥ 3kBUBalnieHT PersonClass
let PersonType2 = (function() {

"use strict";

const PersonType2 = function(name) {
// rapaHTHPOBATbL BO3MOXHOCTBL BH30Ba QYyHKIIUU
// TONBKO C KJIOUEBHM CJIOBOM NEW

if (typeof new.target === "undefined") {
throw new Error("Constructor must be called with new.");

this.name = name;
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Object.defineProperty(PersonType2.prototype, "sayName", {
value: function() {

// rapaHTUPOBATL HEBO3MOXHOCTBL BH30Ba MeToOa
// C KJIOUEBEHM CJIOBOM New
if (typeof new.target !== "undefined") {
throw new Error("Method cannot be called with new.");

console.log(this.name);
b
enumerable: false,
writable: true,
configurable: true

}):

return PersonType2;

FO)) 7

[TepBoe, Ha 4TO cyenyeT 06paTUTh BHHMaHHe, — 3TO iBa 00bsABJeHNs1 PersonType2: let-o0bsB/eHue
CHapy»kHM H const-o0bsiBJleHHe BHYTPH BbIpa)KeHHsI HeMeNJieHHO Bbi3biBaeMo#l ¢yHkuuu (Immediately
Invoked Function Expression, IIFE) — umeHHO Tak mpenoTBpaliaeTcs BO3MOXKHOCTb 3aTHPAaHHUSI HMe-
HM KJlacca BHYTPHU €ro MeTOJOB, TOrJa KakK KOJ 3a INpeles]aMH Kjacca MOXeT chesaTb 31o. DyHkuus-
KOHCTPYKTOp INpOBepsieT CBOMCTBO new.target, 4ToObl yOeoUThCS, UTO OHA BbI3BaHA C KJIOUEBBIM CJIO-
BOM new; B MPOTUBHOM cJydae Bo30Oyxpnaercs owu6ka. [lanee meron sayName () omnpenessieTcsi Kak
HelepeurncaMMbld U IPOBepsieT CBOUCTBO new.target, 4ToObl yOeAUTbCS, UTO OH BbI3BaH 0e3 KJ/I04YeBOro
cJ0Ba new. B 3ak/ioueHre (yHKLUMS BO3BpallaeT (pyHKLHIO-KOHCTPYKTOP.

ITOT NpUMep MOKa3blBaeT, YTO KJACChl MOXKHO CO3[aBaThb U 0e3 MpHMeHeHUs HOBOIO CHHTAKCHCa, HO

OH CYLIECTBEHHO YIpOILIlaeT 3Ty 3aaayvy.

( N
HEU3MEHSAEMbIE UMEHA KITACCOB

Wwms kinacca siBISIeTCS KOHCTAHTOM TOJBKO BHYTPH Kjlacca. DTO O3HAYaEeT, YTO €r0 MOXKHO 3aTepeTh
U3BHE KJlacca, HO He BHYTPU MeTo/a Kiacca. Hampumep:

class Foo {

constructor () {
Foo = "bar"; // BO3BYyOUT OmMOKY BO BPEMS BHIIOJIHEHMUA. . .

}

// HO mocJie ODBABJIEHMSA KJjlacCa BTO INOMIYyCTMMO
Foo = "baz";

B nanHOoM mpumepe Foo BHYTpM KOHCTPYKTOpa Kjlacca — 3TO OTJAE€IbHAas IPUBS3KA, OTJIMYHAS OT
NpPUBA3KHU Foo 3a mpenenamu kiacca. BHyTpeHHss npuBs3Kka Foo onpenensercss Kak KOHCTaHTa U He
MOXeET OBbITh 3aTepTa. Ecii KOHCTPYKTOpP MOMBITAeTCS 3aT€pPEeTh MPUBS3KY FOO JIIOOBIM 3HAUYECHUEM,
UHTEpIpeTaTop Bo30yuT omuoOKy. Ho Tak Kak BHEIIHSS MPUBSA3Ka FOO onpeieneHa ¢ IOMOIIbI0 let-
00BsIBNICHUS, BHEILIHUHM KOJI MOKET 3aTEPETh €€ B JIF000il MOMEHT.




Knaccbi-BbipaXkeHus 167

Knaccbi-BbipaXkeHus

Knaccnl, kKak ¥ (pyHKUHH, UMeIOT ABe (OpMbl: 00bsiBJeHUS U BblpakeHUsl. OObaABIeHHs (QYHKUUH U
KJIaCCOB HayMHAIOTCS ¢ KJjoueBoro cjaoBa (function u class COOTBETCTBEHHO), 32 KOTOPBIM CJIELyeT
uneHTUUKaTop. PyHKIUU UMe0T (OopMy BbIpaxkKeHHs, He TPeOyILIYI yKasblBaTb HIAEHTU(PHUKATOP I10-
cre function, a ksnaccel UMeOT (DOPMY BbIpakKeHHs, He TPeOyMOLIYI0 yKa3blBaTh MIEHTHU(UKATOD MOCJe
class. Takue Kraccoi-sbiparcerus peJHa3HAYEHbl 1/151 UCIIONb30BaHUS B 00BSBJIEHHUSX [IepeMEHHBIX UJH
A/ nepefadd B (DyHKLUH yepe3 apryMeHTBHI.

ﬂpocroifl K/lacC-Bblpa>keHue

Huxxe npuBomuTcsl Kjacc-BblpaxKeHHWe, SKBUBAJEHTHBIM NpeAblAyLIUM NpuMepaM PersonClass, 3a
KOTOPBIM CJIEYyeT HEKOTOPBIA KOM, UCIOJb3YIOILHUH ero:

let PersonClass = class {

// B®KXBUBAJIEHT KOHCTpPYKTOpa PersonType
constructor(name) {
this.name = name;

// »xBuBaneHT PersonType.prototype.sayName
sayName () {
console.log(this.name);

let person = new PersonClass("Nicholas");

person.sayName () ; // BrBegmeT "Nicholas"
console.log(person instanceof PersonClass); // true
console.log(person instanceof Object):; // true
console.log(typeof PersonClass); // "function"
console.log(typeof PersonClass.prototype.sayName); // "function"

Kak nokaseiBaeT 3TOT NpHUMep, KJ/acChl-BbIpaKeHHs NeHCTBUTEJIbHO He TpeOyloT HaJUuusa HIeHTH(HUKA-
TOpa 1ocJe KJ4yeBoro cjaora class. Kpome cuHTakcuca, BO BCeM OCTa/JbHOM KJaCChl-BblpaKeHHUsl (PYyHK-
LIMOHAJIbHO 3KBHUBAJIeHTHbl 00bSIBJIEHUSAM KJacCOB. B aHOHUMHBIX KJaccaX-BblpaKeHHsX, KaK B MpPeablay-
lleM npuMepe, CBOHCTBY PersonClass. name NpUCBauBaeTcsl MycTas CTpoka. B oObsiBaeHMH KJacca
CBOMCTBO PersonClass.name NoJy4duso Obl CTPOKOBOe 3HayeHue "PersonClass"

Bei6op Mexxay OOBSBJAEHHUSMH KJAACCOB M KJacCaMHU-BbIpaXKeHUSIMU (DaKTUUECKH SIBJSIETCS BOMPOCOM
CTHJ/ISl IPOrpaMMHUpOBaHUs. B oTinuue oT 00bsIBA€HHUH (DYHKUMH U (PYHKUMH- BbIpaKeHHH, 0ObsABJAEHUS
KJIACCOB M KJ/IACChI-BbIPA>KEHHUSl He IIOJHHUMAIOTCS B Hada/0 BMellawollero 0OJ0Ka, MO3TOMY Ball BBIOOD
MOUTH He MOBJHSET Ha MOBe/leHHe KOla BO BpeMsl BblMoJHEHUSI. EAMHCTBEHHOE CylleCTBEHHOe OTJIHUYHE 3a-
KJII04aeTcsl B TOM, YTO aHOHMMHbIE KJ/1acChl-BbIPaKeHHs colepKaT NYCTyI0 CTPOKY B CBOHCTBe name, TOrAa
Kak 0ObsiBJI€HHbIE KJ1aCChl BCET/la XPaHST B CBOMCTBE name CTPOKY C UMeHeM KJjacca (Harmpumep, CBOHCTBO
PersonClass.name 00bsIBJI€HHOr0 Kjacca PersonClass nosyuuT 3HadeHue "PersonClass").

UmeHOBaHHbIE Knaccbi-Bbipa>XeHUusa

B npenpigyuem npumepe OblJl NOKa3aH aHOHUMHBIM KJ/acC-BblpaXkKeHHe, HO KJacCaM-BbIpaXKeHUAM, TaK
Ke Kak (DyHKLHUSIM-BbIPaKeHHSIM, MOXKHO NPUCBAaUBAaTh UMeHa. [lJ1 3TOro HY»KHO JIMUIb BKJIOUHWTH UIEH-
TU(UKATOP NOCJ€e KJUEBOro cloBa class, HalpuMep:



Knaccbl-BbipaXkeHus

168

let PersonClass = class PersonClass2 {

// DKBUBAJIEHT KOHCTpPpyKTopa PersonType
constructor(name) {
this.name = name;

// skBuBasneHT PersonType.prototype.sayName
sayName () {
console.log(this.name);

}s

console.log(typeof PersonClass); // "function"
console.log(typeof PersonClass2); // "undefined"

B sToM mpuMmepe KJaccy-BblpaxKeHHIO MpHUCBOeHO HMS PersonClass2. HMpentudukarop Person
Class2 cyliecTByeT TOJbKO BHYTPH OIpelesieHHUs KJacca, [M03TOMY MOXKEeT HCI0/J1b30BaThCs B METOHAX
Kjacca (Takux, kak sayName ()). Boipaxkenue typeof PersonClass2 3a mnpejejaMH KJjacca BepHY-
Jo 3HayeHue "undefined", moTomy yTo TaM mnpuBsi3ka PersonClass2 orcyTcTByeT. UTOOBI NMOHATH
NPUUHUHY 3TOr0, PaCCMOTPUM IKBHUBAJ€HTHOe 0ObsBJIEHUe 0e3 NPUMeHeHHs] HOBOI'O CHHTAKCHCA KJACCOB:

// TOpsMOM BKBUBAJIEHT HMEHOBAHHOI'O KJjlacCa-BHpaxeHusi PersonClass

let PersonClass = (function() {
"use strict";
const PersonClass2 = function(name) ({
// rapaHTUPOBATbL BO3MOXHOCTBL BH30Ba QYHKIIUU

// TOJILKO C KJIOUEBHM CJIOBOM New
if (typeof new.target === "undefined") {

throw new Error("Constructor must be called with new.");

this.name = name;

Object.defineProperty(PersonClass2.prototype, "sayName",

value: function() {

// rapaHTHPOBATL HEBO3MOXHOCTL BH30Ba MeTOOa
// C XIOUEBHIM CJIOBOM New
if (typeof new.target !== "undefined") {

throw new Error("Method cannot be called with new.");

console.log(this.name);
b
enumerable: false,
writable: true,
configurable: true

{
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return PersonClass?2;

}O)) 7

Co3pnaHre HMEHOBaHHOTO KJ/lAacCa-BbIPaXKEHHUS] HEMHOT'O MeHsieT MPOUCXOJsillee B Helpax JABHKKa Java
Script. Ilas 06bsiBaE€HUH KJ1aCCOB BHELIHsSS MPUBsI3Ka (ompejessieMass ¢ MoMmollplo let) moaydaer To ke
MMsi, UTO W BHYTpeHHssl (ompenessieMast ¢ MoMoOIlblo const). B HMMeHOBaHHBIX KJaccax-BblpaxKeHHUSIX
UMl KJacca MCIO/b3yeTCs TOJIbKO Ui BHYTPEHHEH IPUBA3KH B OINpelesieHHH const, M03TOMY HUMSA
PersonClass2 omnpefeJ/ieHO TOJbKO BHYTPH KJacca.

HecmoTpsi Ha TO UTO MMeHOBaHHbBIE KJ/aCChl-BbIpaXKeHHUsl NeHCTBYIOT HEMHOTO MHauye, 4yeM HMEeHOBaH-
Hble (DYHKLHU-BbIPpAXKEHHS, MeXAY HHMH BCe elle JO0CTAaTOYHO MHOro CXOACTBa. M Te u npyrue MoxHO
UCIIOJIb30BAaTh B POJIM 3HAUEHUH, U 3TO OTKPLIBAET HOBbIE BO3MOXKHOCTH, O KOTOPLIX PacCKasblBaeTCs faJee.

Knacchbl kKak CywHOCTH NepBoro knacca

B nporpammupoBanuu cyuwiHocmamu nepsoco kaacca (first-class citizen) Has3biBalOT 3HaYeHHs, KOTO-
pble MOXKHO TepenaBaTh B (h)yHKIHMH, BO3BpallaTh U3 (PYHKIUH W MPUCBAUBATh MepeMeHHbIM. DyHKIIUU B
s3bke JavaScript — 3To CyLIHOCTH mepBOro KJjacca (MX Tak:Ke Ha3bIBAOT QUHKUUAMU NepB8o2o KAACCQ),
U OHU SIBJISIIOTCS OfHOM M3 0COOeHHOCTeMH, MPUAAIILUX YHUKAJbHOCTD A3bIKY JavaScript

Crneundukanus ECMAScript 6 npomo/mkuia 3Ty TpagulMio, CleaB KJAcChl TaKKe CYIIHOCTSIMH Iep-
BOTO KJlacca U M03BOJIMB HUCII0/b30BaTh UX MHOXKECTBOM pPasHbIX crnoco6oB. Hanprmep, ux MoxxHO nepena-
BaTb (DYHKIMAM B apryMeHTax:

function createObject(classDef) {
return new classDef();

let obj = createObject(class {

sayHi () {
console.log("Hi!");

});

obj.sayHi(); // "Hi!"

ITOT KO BBI3bIBaeT (PyHKLUHIO createObject() U mnepenaer eil aHOHUMHBIA KJacc-BblpaxKeHHe.
DyHKUUS co3aeT 3K3eMIIsp KJacca ¢ IOMOLIbI0 olepaTopa new M BosppallaeT ero. [lonmyuyeHHBIH 3K-
3eMILISIp 3aTeM NIPUCBAUBaeTCsl NepeMeHHOH obj.

Jpyro#i mprMep HCIO/b30BAHUS KJACCOB-BbIPAXKEHUH — CO3/laHHe CHHIJITOHOB MyTeM HeMelJIeHHO-
ro BbI30BA KOHCTPYKTOpa KJsacca. /s 9TOro Hy>KHO N00aBUTb KJ/IO4YeBOe CJIOBO New Mepef KJ/acCoM-
BbIpaKeHUEM U KpyTJible CKOOKH mocJje. Hampumep:

let person = new class {

constructor (name) {
this.name = name;

sayName () {
console.log(this.name);

}
} ("Nicholas");

person.sayName () ; // "Nicholas"
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34ech CO3/1aeTCsl aHOHUMHBIH KJlacC-BbIPaXKeHHe U Cpa3y »Ke BhI3bIBAETCS €r0 KOHCTPYKTOP. DTOT 1ad-
JIOH T03BOJISIeT HCIO0Jb30BaTb CHHTAKCUC KJACCOB JJS CO3[aHHS CHUHIJITOHOB, HE OCTaBJsAS CCBLIKY Ha
KJIacC JIOCTYIHOH /151 oCTa/lbHOro Koja. Kpyrible cKOOKM B KOHIe KJ/acca-BblpakeHHsl YKasblBalOT, 4TO
3[ecb BbI3bIBaeTCsl (DYHKLHS, U 1AIOT BO3MOXKHOCTb IepefiaTb apryMeHThI.

[Ipumepsl, 4TO NPUBOAMJIMUCH BBILIE, NEMOHCTPUPOBAJNM KJacChl ¢ MeTofaMH. Ho Ksaccel MO3BOJSIOT
TakxKe N00aBJATb CBOUCTBA ¢ METOJAMH JOCTYIA C UCIOJNb30BAHHEM CHHTAKCHCA, NTOX0XKEro Ha CHHTAKCHUC
JIUTEPAJIOB 0OBbEKTOB.

CBoWcTBa C MeTogaMM paocrtyna

Bce coOcTBeHHble CBOHCTBA KJacca KeJsaTeJbHO ONpele/siTb BHYTPU KOHCTPYKTOpPAa, TeM He MeHee
KJIacChl MO3BOJISIOT ONpeNesIiTh CBOMCTBA C MeTOLAMH JoCTyna B mportortune. Mertoasl uteHus (getter)
OnpeJessloTCsl ¢ MOMOLIBIO KJIIOYEBOTO CJ0Ba get, 3a KOTOPbIM cjeldyeT npodes U WaeHTHdHKaTop. Me-
TOIBI 3anucH (setter) onmpenensiloTcsi ¢ UCMOb30BAHUEM KJIOYEBOTO CJIOBA Set, KaK NMOKa3aHO HHXKe!

class CustomHTMLElement ({
constructor(element) {

this.element = element;

get html() {
return this.element.innerHTML;

set html(value) {
this.element.innerHTML = value;

var descriptor = Object.getOwnPropertyDescriptor(CustomHTMLElement.prototype,
"html");

console.log("get" in descriptor); // true
console.log("set" in descriptor); // true
console.log(descriptor.enumerable); // false

B stom npumepe onpenensiercs kaacc CustomHTMLElement, cayzkauiuil 0o6epTKOH IJis CYLIECTBYIO-
uero sneMeHta DOM. OH 00bsiB/IsieT cBOHCTBO html ¢ MeTofaMM UTeHHs/3aMKCH, KOTOpble GpaKTHYeCKH
LeJIeTHPYIOT CBOIO padoTy cBoHCTBYy innerHTML sjemeHTa. CBOHCTBO ¢ MeTOAAMH JOCTyNa CO3JaeTcs
B CustomHTMLElement .prototype U, Kak Jwo0ble Apyrie MeToAbl, 0ObSABISETCH HelepeyruCAUMBIM.
Huxxe nokasaHo, Kak BHIIVISAWT SKBHBaJIEHTHAs peasnn3auus 0e3 UCIO/b30BAHUS CUHTAKCHCA KJACCOB!

// TpsAMOM SKBHUBAJIEHT NPENHOYIEro IpUMepa
let CustomHTMLElement = (function() {

"use strict";
const CustomHTMLElement = function(element) {

// rapaHTHPOBATbL BO3MOXHOCTL BH30Ba (QYHKIIMU
// TOJBKO C KJIOUEBHM CJIOBOM NEew
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if (typeof new.target === "undefined") {
throw new Error("Constructor must be called with new.");

this.element = element;

Object.defineProperty(CustomHTMLElement.prototype, "html", {
enumerable: false,
configurable: true,
get: function() {
return this.element.innerHTML;
b
set: function(value) {
this.element.innerHTML = value;

})

return CustomHTMLElement;

FO)) 7

Kak u npenbiiylive, 3TOT NpUMep AeMOHCTPHUPYeT, KaK MHOTO KOAA MO3BOJISIET ONYCTHUTb CHHTAKCHC
kyaccoB. OmnpenesneHue cBOHCTBA html ¢ MeTomaMM AOCTyNa — €IUHCTBEHHBIH (DparMeHT, pasmep KOTO-
poro MpakTUYeCKH He M3MEHHJICS [0 CPaBHEHHIO C 9KBUBAJIEHTHHIM 00bsIBJEHHEM KJacca.

Bbiuucnsemblie UMeHa Y1I€HOB

Jlutepasbl 06BEKTOB M KJacChl UMEIOT ellle HeCKOJbKO CXOAHBIX uepT. MeToabl K/JIacCoB M CBOHCTBA
C MEeTOfaMM AOCTYNla MOTYT HMeTbhb BbIYMCJseMble UMeHa. BMecTo uaeHTHU(UKATOpa MOXKHO MCIO/Nb30BATh
BblpakeHHe B KBaJpaTHbIX CKOOKaX, Kak B CUHTAaKCHce JuTepanoB o6bekToB. Hanpumep:

let methodName = "sayName";
class PersonClass {

constructor (name) {
this.name = name;

[methodName] () {
console.log(this.name);

}s
let me = new PersonClass("Nicholas");
me.sayName () ; // "Nicholas"

Ota Bepcusi 00bsABJeHUs PersonClass UCMNOJAb3yeT NepeMeHHYIo /s ONpefeseHUs] UMeHH MeTona
BHYTpU 00bsB/IeHUs. CTpoka "sayName" mnpucBanBaercs NepeMeHod methodName, a 3aTeM method
Name ucnoJsb3yeTcsl B 00bsIBI€HUH MeTona. [lanee BBHIOMHsIETCS HENOCPeACTBEHHOE 00palleHHe K MeTOLy
sayName ().

Jnsi 0ObsiBJIEHUS] CBOHCTB C MeTONAMH JOCTyIa TaKxKe MOXHO MCMOJb30BaThb BBIUMC/sEMble HUMeHa,
Harnpumep:
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let propertyName = "html";
class CustomHTMLElement ({

constructor(element) {
this.element = element;

get [propertyName] () {
return this.element.innerHTML;

set [propertyName] (value) {
this.element.innerHTML = value;

34ech MeTO/bl UTEHHUS U 3aMKCH A5 CBOWCTBA html onpenessitoTcsl ¢ MOMOLLbIO lepeMeHHOH property
Name. O6palieHue K CBOHCTBY Mo MMeHH .html JiMIIb OTpaxKaeT ornpeneseHue.

BBl 1M03HAaKOMHJIUCb C HEKOTOPBIMM CXOAHBIMH UYepTaMH KJACCOB M JIUTepasoB OOBEKTOB, BKJIOUas
MeTOIbl, CBOHCTBA C MeTOAAMH [OCTyNa M BblUMC/asieMble UMeHa. Ho ecTp ele omHa obuias yepra, o
KOTOPOH c/ieflyeT yIOMSIHyTb, — 3TO F€HepaTopHl.

MeTtopabi-reHepartopbl

Kak pacckaseiBasoch B ryiaBe 8, uTOOBI OMpENENUTh T€HEPATOP B JUTepase 00beKTa, HYKHO J100aBUThb
3Be310uKky (*) mepen nmeHeMm MeTona. TOT »Ke CHMHTAKCHC MOXKHO HCIOJb30BaTh B OOBSBJEHHSAX KJaCCOB,
4yTOOBl CO3/aTh MeTo[-TeHepaTop. Hanpumep:

class MyClass {

*createlterator() {
yield 1;
yield 2;
yield 3;

let instance = new MyClass();
let iterator = instance.createlterator();

B srtom ¢parmeHTe co3maercs Kjacc ¢ uMeHeM MyClass, BKJOUYAOUMH MeTOA-TeHepaTtop create
Iterator (). OH Bo3BpalllaeT UTEpaTOp, 3HAUEHHUSI KOTOPOTO KECTKO ONpee/ieHbl B reHepaTope. MeTomibl-
reHepaTopbl MOTYT MPUTOANUTHCS B 00beKTaxX, MPeNCTaBJSIOUIUX KOMJIEKINH 3HaUeHWH, KOra KeJaTeJbHO
UMeTb IMPOCTYI0 BO3MOXKHOCTb BBIMOJIHATb HMTepallMd Mo HUM. MaccuBbl, MHOXKeCTBAa U aCCOLHATHBHbIE
MacCHUBBI — BCe 3TH 00bEKThl UMEIOT 110 HECKOJIbKO METO0B-T€HEPATOPOB, PeaM3yIOILNX pa3Hble MOAXO/bI
K B3aUMOJEUCTBHUSIM C UX 3JE€MEHTaMH.

Mertonsi-reHepaTopbl — yIOOHBIH MHCTPYMEHT, HO elle yfoOHee, eC/aM KJjacc, NMpeaCcTaBJsIOLUN KoJl-
JIEKLHI0 3HaueHWH, ompenessieT UTepaTop MO yMON4YaHHI. UToObl ONpenesnTb UTEPaTop MO YMOJUAHMIO
IJ151 KJacca, HY>KHO MCMosb30BaTh Symbol.iterator B onpeneseHUHd MeToAa-reHepaTopa:
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class Collection {

constructor () {
this.items = [];

*[Symbol.iterator] () {
yield *this.items.values();

var collection = new Collection();
collection.items.push(1l);
collection.items.push(2);
collection.items.push(3);

for (let x of collection) {
console.log(x);

// BrBOL:
// 1
/] 2
// 3

B sTom npumepe omnpepnessieTcsl MeTOA-TeHepaTOp C MOMOLIBI0 CHHTAKCUCA BBIUMC/SIEMBIX HMEH, KOTO-
pBIli esiernpyeT OCHOBHYIO paboTy uTepaTopy values () maccuBa this.items. Jlo6o# kaacc, ynpas-
JIFIOWMUH KOJJIeKLIMed 3HaueHWH, NOJKEH BKJ/UaTb HUTEpPaTop MO YMOJYAaHHIO, MOTOMY YTO HEKOTOpbIe
onepaluy ¢ KOJJEKUUSMUA TpeOyloT HajJW4yusl UTepaTopa B KOJJIEKLUHSX, KOTOPbIMH OHH OMepupyloT. Te-
nepb Bbl CMOXKETEe HCIOJb30BaThb J000H 3k3eMmissp Collection HemocpencTBeHHO B LMKiae for-of
WJIM B oriepaTope pacuidpeHus (.. .).

Jlo6aB/ieHHe MeTO0B U CBOHCTB C MeTONAMH AOCTYyNa B NPOTOTHN KJacca ynoOHO, KOTla OHU JNOJIKHBI
ObITb NOCTYMHBI B 3K3eMIspax obobekta. Ho ecqu BaM HeoOXOnMMbl MeTOIbl UJM CBOWCTBA C MeTONAMHU
N0CTYyIa, MPUHAAJeXKallMe CaMOMY KJaccy, Bbl JOJIKHBI UCIOJb30BATh CTATUYECKHE UJIEHBI.

CraTHuecKkue YneHbl

Eue onus pacnpoctpanHeHHbldl wa6aoH B ECMAScript 5 u nmpenbiaymiux Bepcusix — nobaieHHe
MeTOJI0B HeNoCPeNCTBEHHO B KOHCTPYKTOPBI /IS HMUTALUK CTaTHYecKUX 4JjeHoB. Hanpumep:

function PersonType(name) {
this.name = name;

// cTaTHuuecKkuidl MeTo.n
PersonType.create = function(name) {
return new PersonType(name);

// meTon sK3eMIUisApa
PersonType.prototype.sayName = function() {
console.log(this.name);
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}i
var person = PersonType.create("Nicholas");

B npyrux sisbikax nporpamMmmupoBanus GpabpruuHblii MeTon PersonType.create () MOr 6bl CUUTATHCS
CTaTHUECKUM, MOTOMY UTO OH HE 3aBHCHUT HM OT KaKOro 3K3eMIisipa PersonType.

B ECMAScript 6 nmosiBuscsi ynpolleHHbIH Coco0 CO3JaHUsl CTaTHUECKHUX UJIEHOB — C HCIOJb30BaHHU-
eM aHHOTalUWH static mepex MeTONOM HJIM HMEHEM CBOHCTBA C MeTojaMu noctymna. Hampumep, Huxe
ompesieifieTcsl KNacC, 9KBUBAJEHTHBIH MPeNbIAYLIeMY TTPUMEpY:

class PersonClass {

// DKBHUBaJIEHT KOHCTpyKTOopa PersonType
constructor(name) {
this.name = name;

// okBuBaneHT PersonType.prototype.sayName
sayName () {
console.log(this.name);

// »xBuBasnieHT PersonType.create
static create(name) {
return new PersonClass(name);

let person = PersonClass.create("Nicholas");

Omnpenenenre knacca PersonClass BK/OYaeT eIMHCTBEHHBINH CTaTHYeCKHUU MeTon create (). s
ero ornpeneJsieHUs: UCMOJb3yeTCs TOT XK€ CHHTAKCHUC, UTO U AJs olpeleseHUss MeTofa sayName (), 3a HUC-
KJI04eHHeM KJitoueBoro cjoBa static. KiwoueBoe cioBo static MoKHO MpUMeEHATHb K JIIOOBIM OMpese-
JIEHHSIM MeTOIOB U CBOHCTB C MeTOIAMHM AOCTyIa BHYTPH KJjacca. EnuHcTBeHHOe orpaHuuyeHne — static
HeJsb351 UCTONB30BaTh B ONpele/leHHH MeTola constructor.

NMPUMEYAHUE

CraTtnyeckume YneHsbl HEeOOCTYMNHbl Kak MeTodbl N CBOMCTBA IQK3EeMMIIAPOB. ,D,J'IFI O6anJ,eHI/1$I K
HUM Bcerga HeobxoaMmo NCNonNb3oBaTb CaM Knacc.

Hacnep,OBaHue B MPOU3BOAHDLIX KJ/laCCaX

o Beixona ECMAScript 6 peanusanus Hac/eooBaHHs B M0Jb30BaTEJNbCKUX THIMAaX Oblja BeCbMa TPY-
LoeMKHUM mnpoleccoM. [l Hapexkalero oopMIeHUs HAaC/leJ0BAHUsl TPeOOBaNOCh BHIIIOJHUTb HECKOJBKO
waros. Hanpumep, B3r/isiHUTe Ha c/eqyOLUN (parMeHT:

function Rectangle(length, width) {

this.length = length;
this.width = width;

Rectangle.prototype.getBArea = function() {
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return this.length * this.width;
}i

function Square(length) {
Rectangle.call(this, length, length);

Square.prototype = Object.create(Rectangle.prototype, {
constructor: {
value: Square,
enumerable: true,
writable: true,
configurable: true

}) s

var square = new Square(3);

console.log(square.getAreal()); // 9
console.log(square instanceof Square); // true
console.log(square instanceof Rectangle); // true

O6bekT Square Hacjenyer Rectangle, W, 4ToObl 0(DOPMHUTH 3TO Hac/lefOBaHHE, HYXKHO 3alHCaTh
B CBOHCTBO Square.prototype CChlJIKYy Ha HOBBIH 00bEKT, CO3laHHbIM U3 Rectangle.prototype,
a Takxke Bbi3BaTh MeToJ Rectangle.call(). Takasi mocsenoBaTesbHOCTb NEHCTBUH 4acTO MPHUBOAU-
Ja B 3aMellaTebCTBO HAUMHAKIIMX OCBaWBaTh JavaScript U Oblla UCTOYHHUKOM OIIMOOK MJs1 ONBITHBIX
pa3paboTUMKOB.

Kanaccel ynpocTuau peannsaunio HacsleooBaHUS 32 CUeT 3HAKOMOTO KJ04eBOro cjoBa extends, omnpe-
nensiioliero (GyHKUHIO, KOTOPYIO NOJXKEH HacjaeloBaTh KJjacc. KoppeKTHpoBKa MPOTOTHIA Terepb BBIMOJI-
HfleTCS aBTOMAaTHYeCKHW, U Bbl MOKeTe o0OpalatbCcsi K KOHCTPYKTOpPY 6a30BOro KJjacca, BbI3blBas MeTOJ
super (). Huxe npuBonutcsi 3KBUBaJeHT npensiayiiero npumepa Ha ECMAScript 6:

class Rectangle {
constructor(length, width) {
this.length = length;
this.width = width;

getArea() {
return this.length * this.width;

class Square extends Rectangle {
constructor(length) {

// »xBuBaneHT Rectangle.call(this, length, length)
super(length, length);

var square = new Square(3);



HacnenoBaHue B Npou3BOAHbIX Kjlaccax 176

console.log(square.getArea()); // 9
console.log(square instanceof Square); // true
console.log(square instanceof Rectangle); // true

Ha sToT pas HacsenoBanue kiacca Rectangle odopmieHo B Kiaacce Square ¢ MOMOILbIO KJIIOUEBOr0
cnoBa extends. KoHcTpykTop Square wucmonbdyeT super () Ajas Bbl3oBa KOHCTPyKTopa Rectangle c
3aaHHbIMU aprymeHTaMu. O6paTUTe BHUMaHHUe, 4TO, B 0T/Hure oT Bepcun anass ECMAScript 5, unentugu-
Katop Rectangle B 3TOM NpHUMepe UCIMOJb3yeTCsl TOMbKO BHYTPH 00bsIBAEHHUS KJjacca (mocse extends).

Knaccel, Hacsenyiomye npyrue KJacchl, Ha3blBalOT Npou38o0Hbimu Kiaccamu. IIpou3BoiHbe KJacChl
LOJI?KHBl HCIIOJIb30BAaTh Super () B KOHCTPYKTOpe; €C/AM 3TOro He CesaTb, BO3HHWKHeT ommnOka. Ecau
BBl pELIWJM He OMNpelessiTh KOHCTPYKTOP B TPOM3BOAHOM KJacce, (DyHKUHs super () OyneT BbI3BaHa
AaBTOMATHYECKH CO BCEMH apryMeHTaMH, YKa3aHHBIMH B HHCTPYKIHUH CO3[JaHHSI HOBOT'O 9K3eMILIsipa KJacca.
Hanpuwmep, crenyroiiue nBa kaacca sBASIOTCS UIEHTHYHBIMU:

class Square extends Rectangle {
// KOHCTPYKTOpP HEe OIpenesieH

// DKBUBAJIEHTHHIN KJIACC
class Square extends Rectangle {
constructor(...args) {
super(...args);

Bropo#i ksacc B 3TOM NpuMepe NEMOHCTPUPYET SKBUBAJEHTHYIO peajU3alri0 KOHCTPYKTOpa MO yMOJ-
YaHUIO /15 BCeX NPOMU3BOJAHBIX KJ/accoB. Bce moJsyuyeHHble apryMeHTHl IepefaloTcs B TOM XKe IMOpsiaKe
KOHCTPYKTOPY 6a30BOro Kjaacca. B naHHOM c/ayyae peanu3alys MOJy4YMJach He COBCeM KOPPEKTHOH, I0-
TOMY UTO KOHCTPYKTOpPY Square TpebyeTcsl TOJbKO OAMH apryMeHT, I03TOMY B TaKUX CHUTyalUsX Jydyllle
onpenessiTb KOHCTPYKTOP BPYUYHYIO.

( )

NMPUMEYAHUA K UCTTOJIb3OBAHUIO SUPER ()

ITomuuTE CJICAYIOIIUC BAKHBIC OCO6€HHOCTI/I, Koraa 6y,ueTe HCIIOJB30BaTh super ():

» OyHKIHIO super () MOXHO HCIHOJB30BaTh TOJBKO B KOHCTPYKTOpE MPOM3BOAHOTO Kiacca.
[ToreiTka BBI3BaTH €€ B HEMPOM3BOJHOM Kiacce (B Kiacce, He cojepxkameM extends B
OOBSIBIICHUH ) UJIH B (DYHKIIMH BBI30OBET OLIHUOKY.

» OyHKIMS super () JT0JDKHA BBI3BIBATHCS Mepe]] JIOOBIMU MOMBITKAMH HCITOJIB30BaTh CChUIKY this
B KOHCTpykTOpe. DyHKIHUS super () OTBEYaeT 3a MHULMAIM3ALMI this, MO3TOMY NONBITKA
0o0paTuThes K this 10 BEI30Ba super () MPHUBEAET K OIIHUOKE.

» BBI30B super () MOXHO OITYCTHTb, TOJIBKO €CJIM KOHCTPYKTOP KJIacca BO3BpaIaeT 0OBEKT.

3aTeHeHUWe MeTOAOB Ksacca

Mertoabl B IPOHU3BOAHBIX KJ1ACCAX BCer/ia 3aTeHSI0T OHOMMEHHbIe MeToAbl 6a30BOro Kaacca. Hanpumep,
B KJacc Square MOXKHO 100aBUTb MeTol getArea (), 4ToObl NepeonpefennuTh 3Ty (PYHKIHIO:

class Square extends Rectangle {
constructor(length) {
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super (length, length);

// mnepeomnpenernieHVe U 3aTeHeHUe Rectangle.prototype.getArea()

getArea () {
return this.length * this.length;

Tak Kak MeTon getArea () ompenessieTcs Kak 4acThb KJjacca Square, MeTof Rectangle.prototy-
pe.getArea() CTaHOBUTCS HENOCTYIeH 3K3eMIssipaM Square. KoHeuHo, Bbl Bcerga MoxkKeTe BbI3BATb
BepPCHI0 MeToJa M3 6a30BOro KJacca, UCMOoJb3ysl MeTOl super.getArea (), Hanpumep:

class Square extends Rectangle {
constructor(length) {
super (length, length);

// mnepeomnpenernieHMe U 3aTeHeHUe Rectangle.prototype.getArea()

getArea() {
return super.getAreal();

Ccblka super B JaHHOM CJjydae JIeHCTBYyeT B TOYHOCTH KaK oOcy»Knasochk B ruaBe 4 (pasmen «IIpo-
CTOH JOCTYI K MPOTOTHIIY C MOMOLIBIO CCHIJIKK super»). OHAa aBTOMaTHYeCKH KOPPEKTHUPYeT CChIIKY this

W TIO3BOJISAET MPOCTO BbI3BATb METOL.

YHaCIIeAOBaHHbIe CTaTUYECKHUE YJi€Hbl

Ecnn B 6a30BoM KJ/acce UMeEIOTCS CTaTMYeCKHe YJIeHbl, OHHM TakxKe OyayT HNOCTYNHBl B MPOHU3BOAHOM
Kjacce. MexaHU3M HacJieJoBaHUsl pabOTaeT Tak e, Kak B APYTUX A3blKax, HO Ass JavaScript sta nnes B
HOBUHKY. Hanpuwmep:

class Rectangle {
constructor(length, width) {
this.length = length;
this.width = width;

getArea() {
return this.length * this.width;

static create(length, width) {
return new Rectangle(length, width);

class Square extends Rectangle {
constructor length) {

// sxBuBaneHT Rectangle.call(this, length, length)
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super(length, length);

var rect = Square.create(3, 4);

console.log(rect instanceof Rectangle); // true
console.log(rect.getArea()); // 12
console.log(rect instanceof Square); // false

B stom ¢parmente B kjaacc Rectangle no6aBJ/isieTcsl HOBBIM cTaTUdeCcKUMU MeTon create (). baaro-
Japsl HACJeNOBAHUIO 3TOT METOH NOCTYIeH TakKe Kak Square.create() U OeHCTByeT TOYHO TaK XKe,
Kak MeTol Rectangle.create().

lNMpounsBoaHble Knaccbl U3 BbipaXkeHUH

Camoil MOIIHOH 0COGeHHOCThIO MPOU3BOAHBIX KjaaccoB B ECMAScript 6 siBnsercs, moxanyi, Bo3-
MOXKHOCTb MOJIyyaTh MPOU3BOJAHBIE KJAcChl M3 BbipaxkeHWi. [locse kitoueBoro cjoBa extends MOXHO
yKasaTb Jito6oe BblpaKeHHe, MPHU YCJOBHUH, UTO OHO BO3BpallaeT (PyHKIHIO ¢ MeTonoM [ [Construct]]
u nporotunom. Hanpumep:

function Rectangle(length, width) {
this.length = length;
this.width = width;

Rectangle.prototype.getBArea = function() {
return this.length * this.width;

}s

class Square extends Rectangle {
constructor(length) {
super (length, length);

var x = new Square(3);
console.log(x.getArea()); // 9
console.log(x instanceof Rectangle); // true

B 3ToM mpumepe omnpenessieTcsi KOHCTPYKTop Rectangle B ctusne ECMAScript 5 u knace Square.
[Tockonibky Rectangle umeer [ [Construct]] W NpoTOTHI, KJacc Square Bce ellle MOXKeT HacJes0-
BaTb TUIl Rectangle HenocpencTBEHHO.

JlonycTMOCTh JIOOBIX BbIpaXKeHHWH MOcJe KJI0YeBOTO Ccjl0Ba extends OTKpbiBaeT LIMPOKHE BO3MOXK-
HOCTH, TaKHe KaK JAHMHaMHuecKoe OIpe/iesieHHe yHacJaeloBaHHOro tuma. Hanpuwmep:

function Rectangle(length, width) {
this.length = length;
this.width = width;

Rectangle.prototype.getArea = function() {
return this.length * this.width;
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}s;

function getBase() {
return Rectangle;

class Square extends getBase() {
constructor(length) {
super(length, length);

var x = new Square(3);
console.log(x.getArea()); // 9
console.log(x instanceof Rectangle); // true

dyHkuus getBase () Bbi3blBaeTCs HEMOCPENCTBEHHO B 00bsiBJEHUH KJaacca. OHa Bo3BpallaeT Recta-
ngle, 4TO fesaeT 3TOT MpUMep (YHKLHOHAJBHO SKBHBAJEHTHBIM MpeAbAYIIeMy. A TOCKONbKY 6a30Bbli
KJ1aCcC MOXKET ONpefensaTbCsl TMHAMUUECKH, MOSIBJsIeTCS BO3MOXKHOCTb CO3/1aBaTh pa3Hble BapUAHThl HacJe-
noBaHus. Hanpumep, MoxkHO oyeHb 3(h(PeKTHBHO CO3/aBaThb KJACCHl-MIPUMECH, KaK MMOKa3aHO HUXKeE:

let SerializableMixin = {
serialize() {
return JSON.stringify(this);

}s
let AreaMixin = {

getArea() {
return this.length * this.width;

function mixin(...mixins) {
var base = function() {}:
Object.assign(base.prototype, ...mixins);

return base;

class Square extends mixin(AreaMixin, SerializableMixin) {
constructor(length) {
super () ;
this.length = length;
this.width = length;

var x = new Square(3);
console.log(x.getArea()); // 9
console.log(x.serialize()); // "{"length":3,"width":3}"

B sToM npuMepe BMeCTO KJaCCHUECKOT0 HACJEIOBAHHS HCIOJNB3YeTCs MpHeM cMelluBaHus. DyHKIUA
mixin() npuHUMaeT NPOU3BOJNBHOE KOJHYECTBO apTyMEHTOB, MPeNCTaBJSIOLIUX CMelINBaeMble 0OBEKTHI.
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Ona co3pnaeT ¢GyHKLUHIO C UMeHeM base, no6aB/seT B NPOTOTHI 3TOH (PYHKLUHH CBOHCTBA, MPUCYTCTBYIO-
iMe B KaxXAOM MOAMellMBaeMoM oObeKTe, U Bo3BpallaeT ¢yHKUMI0. [loaTomy Square MoxkeT BOCMOJb-
30BaThCsl el B 00bsABJIeHMHM extends. He 3abbiBaliTe, uTO mpu HUCNOJIb30BaHUU extends TpebyeTcs
BbI3BaTb super () B KOHCTPYKTOpE.

dksemmisgp Square nosyuaet MeTon getArea () or AreaMixin u Meton serialize() or Seria-
lizableMixin. Bce 310 mocturaercsi 3a cyeT HacJeloBaHHsI MPOTOTUNOB. DyHKIMSA mixin () AMHa-
MHUUYECKH 3aloJIHSeT NPOTOTUN HOBOM (PYHKUMH COOCTBEHHBIMH CBOMCTBAMM KaxKAOTrO MOAMELIHBAEMOr0
o6bekrta. MmeliTe B BUAY, UTO eC/U CPa3y HECKOJbKO 00OBEKTOB OyAyT MMeTb OLHOMMEHHOe CBOHCTBO, B
NPOTOTUNE (PYHKIUH OCTAHETCS TOJbKO N00aBJEHHOE MOCJIeNHUM.

NMPUMEYAHUE
Mocne Kn4eBOro crnoBa extends MOXHO MCMONb3oBaTb NOOOE BbipaXKeHue, HO He Bce
BblpaXXEHUsI OaloT B pesynbTaTe OoMyCTUMBbIN Knacc. B yacTHocTu, ecnu ykasaTb 3HaueHue
null unu dyHKUMo-reHepaTop (paccmaTpuBatoTcst B rnase 8) nocre extends, 3TO CTaHET
NPUYNHON OLLIMBOK. B 3TMX criyyasix nonbiTka co3aaTb HOBbIN 3K3EMMIISP BbI3OBET OLLNGKY M3-
3a HEBO3MOXHOCTM BbI3BaTh [ [Construct]]

HacnepoBaHue BCTpoeHHbIX 06beKTOB

[IpakTHyecku ¢ camoro nosiBieHUsi MaccUBOB B JavaScript paspaboTuuKH MBITAIOTCS CO3/[aBaTb CBOU
CrellMaJU3upOBaHHBIE THUIBl MaccHBOB uepe3 HacsenoBaHue. B ECMAScript 5 u Gosee paHHUX BepcHsAX
3T0 ObIJIO HEBO3MOxKHO. [IOMBITKM HMCMOMB30BAaTh KJAcCHYeCKoe HacJeloBaHHWEe He [aBaju B pe3ysbTaTe
paboratouiero kona. Hanpumep:

// ToBemeHHe BCTPOEHHOI'O MaCCHBA
var colors = [];

colors[0] = "red";
console.log(colors.length); // 1

colors.length = 0;
console.log(colors[0]); // undefined

// mHomHTKa yHaclemoBaThb MaccuB B ESS
function MyArray() {
Array.apply(this, arguments);

MyArray.prototype = Object.create(Array.prototype, {
constructor: {
value: MyArray,
writable: true,
configurable: true,
enumerable: true

})

var colors = new MyArray();
colors[0] = "red";
console.log(colors.length); // 0

colors.length = 0;
console.log(colors[0]); // "red"
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BriBon console.log() B KOHLe MpuUMepa MOKAa3bIBAET, KAK MCIIOJb30BaHHE KJIAacCHUeCKoH aJsis Java
Script dopmbl HacsenoBaHHWs MacCHBa TMPUBONUT K HeoXHIaHHOMY moBeneHHto. CBoHCTBO length
CBOHCTBA C UHCJOBBIMM HMeHaMH B 3K3eMIispe MyArray HeHCTBYIOT COBCeM He TaK, KakK BO BCTpO-
eHHbIX MacCHBax, MOTOMY UTO 3Ta (PYHKIIMOHAJBHOCTb He MOXKeT OBbITb NMpHoOpeTeHa HU 33 CUeT BbI30Ba
Array.apply(), HU 32 cUeT NPUCBAUBAHUS NIPOTOTHUIIA.

Onxo#t u3 ueneit knaccoB B ECMAScript 6 6bla BO3MOXHOCTb HacJ/e[I0BaHUsl BCEX BCTPOEHHBIX 00b-
ekToB. I/ ee MOCTHXKEHUS] MOJE/b HAC/JAeNOBAaHHUS KJIACCOB OblJa HECKOJbKO M3MEHEHa M0 CPaBHEHHIO C
KJIAaCCHUECKOH MOJleJibl0 HacsenoBaHus, ucnosb3oBasiieiics B ECMAScript 5 u paHblie, U mosyuusaa asa
CYL1EeCTBEHHBIX OTJIUYUS.

B knaccuueckom HacsenoBanuu B ctuiie ECMAScript 5 npousBonHbiM THIIOM (Hanpumep, MyArray)
CO311aeTCsl 3HAaUeHHe CChIJIKM this, a 3aTeM BbI3bIBa€TCSl KOHCTPYKTOP 6a30BOro THMa (Hampumep, Array
.apply()). dto o3HauaeT, uto this HauMHaeT BeCTH cebs KaK 3K3eMILIsip MyArray W 3aTeM cHabxa-
eTcsl IOTIOJIHUTENbHBIMU CBOHCTBAMM K3 Array.

B ECMAScript 6, HanpoTHB, B HacJelOBaHHWH KJacCoB 3HaueHWe this cosnaerTcss 6a30BbIM THUIIOM
(Array) ¥ 3ateM MoOAMGHIMPYeTCs KOHCTPYKTOPOM TPOM3BOAHOrO Kjacca (MyArray). B pesynbrate
this u3Hava/ibHO MoOJMy4YaeT BCIO (DYHKIIMOHAJBHOCTb 6A30BOr0O THIA U CBS3aHHBIE C HEH BO3MOKHOCTH.

Crenyomui npuMep AeMOHCTPHPYET, KaK AEHUCTBYET CHeLHaJbHBId THI MAacCHBOB, PeaJM30BAaHHBIH C
TIOMOLIbIO HACJIEOBAHHUS KJ1aCCOB:

class MyArray extends Array {
// mycTon

var colors = new MyArray():
colors[0] = "red";
console.log(colors.length); // 1

colors.length = 0;
console.log(colors[0]); // undefined

MyArray HacjelyeT BCTPOEHHBIH TN Array W MO3TOMY HeHcTByeT Kak Array. Onepauuu co CBOH-
CTBaMH, HMEIOLUIMMH UHCJOBble HMeHa, OKa3blBAIOT BJIMSHUE Ha CBOHCTBO length, a MaHUmyasiuuu co
cBOHCTBOM length oTpa)karoTcs Ha CBOMCTBAX C YMCJOBBIMM MMEHaMH. DTO O3HAdaeT, YTO Telepb BbI
MOKeTe YHacJ/JieoBaTb BO3MOXKHOCTH Array, uTOObl CO3[1aThb COOCTBEHHBIM MPOU3BONHBIM KJacC MacCH-
BOB, a TakXe YHacJjel0BaTb BO3MOXXHOCTH W JIOOBIX APYTHX BCTPOEHHBIX 00beKTOB. UTo KacaeTcsi 3To
IOTIONHUTEbHOU (PyHKUHOHAMbHOCTH, TO U3 ECMAScript 6 ¥ mpou3BOgHBIX KJ1acCOB (PAaKTUYECKH OB
ybpaH nocaeqHUN 0coObIH caydyald Hac/el0BaHUSI BCTPOEHHBIX 0OBEKTOB, HO B HEM OCTaJIOCh ellle Koe-4To,
JIIOCTOMHOE HCCJJAeI0OBaHUA.

CBouicTtBo Symbol.species

HacnenoBanue BCTpoeHHBIX 00BbEKTOB 00/1a7aeT OJHOH MHTepeCHOH 0COOEHHOCTbIO: JII0OOH MeTON, BO3-
BpalllalOIMi 9K3eMIJISIP BCTPOEHHOI0 00beKTa, B IPOU3BOJHOM KJacce aBTOMaTH4YecKH OyneT BO3BpalllaTh
9K3eMILISIP 3TOr0 NPOU3BOAHOrO KJjacca. TO 03HauaeT, UTo ecsd HMeeTCsl IPOM3BOAHBIN Kjaacc MyArray,
HacJenyoOUi Array, ero MeToibl, TakMe Kak slice(), OyayT Bo3BpaulaTb 3K3eMIIsipsl MyArray.
Hanpuwmep:

class MyArray extends Array {
// mycTon

let items = new MyArray(l, 2, 3, 4),
subitems = items.slice(1l, 3):
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console.log(items instanceof MyArray); // true
console.log(subitems instanceof MyArray); // true

B stom ¢parmenTte Bbi30B MeTona slice () Bo3Bpaulaer ak3eMmisip MyArray. B nelicTBUTE/bHOCTH,
MeTon slice (), yHacjenoBaHHbIH OT 00beKTa Array, Bo3BpallaeT sk3eMasp Array. Ho 3a kyaucamu
B UTPy BCTyMaeT CBOUCTBO Symbol.species, KOTOpOe NPOU3BOAUT AOMOJHUTEJNbHBIE U3MEHEHHUS.

CranpapTHblii cuMBosl Symbol.species ucno/b3yercs IJs ONpeleseHUs] CTaTUUECKOTO CBOHCTBA
C MEeTOJOM [O0CTYyIla, KOTOPbIH Bo3BpallaeT (yHKLUHIO. DTa (GYyHKLUUS SIBJASETCS KOHCTPYKTOPOM, KOTOPBIN
TIPUMEHSIETCS] BCIKHI pa3, KOria BHYTPU METOa SK3eMIJIsipa CO3/aeTCsl HOBBIM 3K3eMILIsIp Kyacca (B3aMeH
MCII0JIb30BaHUsl KOHCTpykTopa). CBo#icTBO Symbol.species omnpeneseHo B CAEAYIOUUX BCTPOEHHBIX
THUNAX:

e Array,

e ArrayBuffer (o6cyxnaercs B rnase 10);
e Map;

e Promise;

e RegExp;

e Set;

e THUNHM3HWPOBaHHbIEe MaccuBbl (06cyxpnatoTrcs B raase 10).

Bce nepeuncieHHble THUITB [0 YMOMTYAHUIO HMEIOT CBOHCTBO Symbol . species, Bo3Bpallaolee this,
TO €CTb CBOHCTBO Bcerja Bo3BpallaeT (yHKUHIO-KOHCTPYKTOP. [logo6Hy0 (pyHKLHOHAJBHOCTD MOXKHO pe-
a/1M30BaTh B COOCTBEHHOM KJacce, KakK MOKAa3aHO HUXKe:

// HEKOTOpHE BCTPOEHHHE TUIIH HCIOJNBL3YIT species,
// Xak IoKasaHO HUKe
class MyClass {
static get [Symbol.species] () {
return this;

constructor(value) {
this.value = value;

clone() {
return new this.constructor[Symbol.species] (this.value);

B stom npumepe crtaHmapTHbBIE cUMBOJ Symbol.species wucnosb3dyeTcs AJs CO3JAHUS B KJacce
MyClass CTaTH4YeCKOTro CBOHCTBa ¢ MeTofoM goctymna. ObpaTHTe BHUMaHHE, YTO OMpPeNesieTCs TOJbKO
MeTof 4yTeHHs. OTCYyTCTBHE MeTOJa 3aMUCH OOBSICHSETCS HEBO3MOXKHOCTbIO M3MEHEHHUs CclellMaju3alun
camoro KJjacca. JIto6o# Bbi30B this.constructor[Symbol.species] BosBpawaer MyClass. Yro-
Obl BEPHYTb HOBBIH 3K3eMIIsAp, MeTol clone () HCHOJAb3yeT 3TO ONpeleseHHe BMECTO MPSMOTO BbI30Ba
MyClass. [laHHbIH NpUeM [03BOJISIET MIPOU3BOAHBIM KJaccaM MepeorpeieiuTh BO3BpalllaeMoe 3HAYeHHe.
Hanpumep:
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class MyClass {
static get [Symbol.species] () {
return this;
}
constructor(value) {
this.value = value;

clone() {
return new this.constructor[Symbol.species] (this.value);

class MyDerivedClassl extends MyClass {
// mycTou

class MyDerivedClass2 extends MyClass {
static get [Symbol.species] () {
return MyClass;

let instancel = new MyDerivedClassl("foo"),
clonel = instancel.clone(),
instance2 = new MyDerivedClass2("bar"),
clone2 = instance2.clone();

console.log(clonel instanceof MyClass); // true
console.log(clonel instanceof MyDerivedClassl); // true
console.log(clone2 instanceof MyClass); // true
console.log(clone2 instanceof MyDerivedClass2); // false

3necb MyDerivedClassl HacjenyeT kKJacc MyClass UM He mepeornpefensieT CBOHCTBO Symbol
.species. Korna Bei3biBaeTcs MeTon clone (), OH Bo3BpallaeT 3k3emnasp MyDerivedClassl, noro-
My 4to this.constructor[Symbol.species] Bo3Bpaulaetr MyDerivedClassl. Knacc MyDeri-
vedClass2 Takxe HacjenyeT MyClass U nepeomnpefessieT CBOMCTBO Symbol.species Tak, 4TO ero
MeToJ, uTeHusl Bo3BpaulaeTr MyClass. Korma Bbi3biBaeTcss MeTon clone () 3k3emmispa MyDerived
Class2, Bo3BpalllaeMoe UM 3HaueHHe OKasblBaeTcsl 3Kk3eMiisipom MyClass. C nomoiurpio Symbol . spe-
cies /m000H NPOU3BOAHBIN KJIacC MOXKET ONpele/IMTh, KaKOH THUI N0J2KeH MMeThb 3K3eMIap, BO3Bpallae-

MBI METOMIOM.

Hanpumep, Array ucnosbdyetr Symbol.species, uToObl onpefesuTh KJaacc, KOTOPBIA 10JKeH MpH-
MeHSATbCs METOAaMM, BO3BpalLlalOIIMMU MaccUB. B KJjacce, NpoM3BOAHOM OT Array, Bbl MOXeTe omnpefe-

JIUTb THII O6"b€KTa, BO3BpallaeMoro yHac/jeq0BaHHbBIMU METOdaMH, HallpuMep:

class MyArray extends Array {
static get [Symbol.species] () {
return Array;

let items = new MyArray(l, 2, 3, 4),
subitems = items.slice(1l, 3):
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console.log(items instanceof MyArray); // true
console.log(subitems instanceof Array); // true
console.log(subitems instanceof MyArray); // false

ITOT (pparMeHT nepeonpesnensieT cBOUCTBO Symbol . species B MyArray, yHac/eqoBaHHOe OT Array.
Bce yHac/ienoBaHHble MeTOAbI, BO3Bpallalollike MacCHUBbI, Ternepb OyAyT CO3/[aBaTb 3K3eMISAPbl Array
BMecTO MyArray.

Boo06ue, Bckui pa3 Koraa B MeTOfie KJacca BOSHHKaeT He00X0AMMOCTh Bbi3BaTh this.constructor,
BMECTO HEro cjeayeT MpUMeHSTb CBOHCTBO Symbol. species. JTo M03BOJIUT NPOU3BOIHBEIM KJjaccaM 6e3
JUILHHAX XJIONIOT MepeolpefesyndTh THUI BO3BpalllaeMoro 3HaueHusi. Kpome Toro, cos3maBasi KJjacchl, Mpo-
U3BOAHBIE OT KJacca, B KOTOPOM OIpeleseHO CBOMCTBO Symbol.species, UCNONb3yHTe 3TO 3HAYEHHe
BMECTO KOHCTPYKTOpa.

Ucnonb3oBaHue new.target B KOHCTPYKTOpax K/iaccoB

B rsiaBe 3 Bbl M0O3HAKOMUJIUCh C METACBOHCTBOM New . target U y3Ha/M, KaK U3MEeHSeTCsl ero 3HayeHue
B 3aBUCHMOCTH OT croco6a Bbl3oBa (PyHKIHMH. MeTacBOHCTBO new.target MOXKHO TakKe HUCIOJb30BaTh B
KOHCTPYKTOpax KJ/accoB, UTOObl ONpeae/UTh, KaK BbI3bIBaJICS Kjacc. B mpocreiilieM ciydae new.target
COJIEP2KHUT CCBIIKY Ha (PYHKLHIO-KOHCTPYKTOP KJacca, KaK B CJAeAYIOIeM NpuMepe

class Rectangle {
constructor length, width) {
console.log(new.target === Rectangle);
this.length = length;
this.width = width;

// new.target - sTO Rectangle
var obj = new Rectangle(3, 4); // BHIBegmeT true

ITOT NpuUMep MOKa3bIBaeT, YTO B BbI3oBe new Rectangle (3, 4) MeTacBOHCTBO new.target cchbl-
Jaetcs Ha Rectangle. KoHCTPYKTOpPBI K/1acCOB He MOTYT BbI3bIBAaThCsl €3 KJIOUEBOTO CJOBA New, Io-
3TOMY B KOHCTPYKTOpax KJ/acCOB MeTacBOHCTBO new.target Bcerna omnpenesneHo. Ho ero sHaueHue He
Bcerga OyneT TeM ke caMbiM. B3risiHnTe Ha cjenyoluid ¢hparMeHT:

class Rectangle {
constructor(length, width) {
console.log(new.target === Rectangle);
this.length = length;
this.width = width;

class Square extends Rectangle {
constructor(length) {
super (length, length)

// new.target - »TO Square
var obj = new Square(3); // BeiBemeT false
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3necb KOHCTPYKTOp Rectangle BHI3BIBAETCS KOHCTPYKTOPOM Square, MO3TOMY B KOHCTPYKTOpe
Rectangle MeTacBOHCTBO new.target OyfeT ccbliaTbCsl Ha Square. JTO Ba)KHO MOTOMY, UYTO JaeT
BO3MOXXHOCTb MEHSITh NOBeJleHUe KOHCTPYKTOpa B 3aBHUCHMOCTH OT TOro, Kak OH Obl1 Bbi3BaH. Hanpumep,
C TIOMOIIbI0 new.target MOXKHO Cc031aTh aOCTPAKTHBIH 6a30BBIH KJjacC (9K3eMIISipbl KOTOPOTO HeJb3s
CO3[1aBaTh HEMOCPENCTBEHHO), KaK MMOKAa3aHO HUXKE:

// abcTpakTHHI 6a30BHN KJacc
class Shape {
constructor) {
if (new.target === Shape) {
throw new Error("This class cannot be instantiated directly.")

class Rectangle extends Shape {
constructor(length, width) {
super () ;
this.length = length;
this.width = width;

}

var x = new Shape(); // BHIBOBET OmMUOKY
var y = new Rectangle(3, 4); // HeT omubxru
console.log(y instanceof Shape); // true

B sToM mpumepe KOHCTpPyKTOp KJacca Shape Bo30yxkaaeT OLIHMOKY, eCcjJd new.target cchliaercs
Ha Shape, To ecTb BbI30B new Shape () Bcerma OyneT Bbi3biBaTh omnOKy. OnmHako Shape MOXHO HC-
noJb30BaTh B posik 6a30BOro KJjacca, 4To M jesaeT kJjacc Rectangle. Bbi3oB super () BbINOJHSIET
KOHCTPYKTOp Shape, a Tak Kak B 3TOM cJjydae new.target ccoliaercd Ha Rectangle, 3TOT KOH-
CTPYKTOp MPOAOJKAeT paboTy, He BO30yKaash OLIUOKH.

NMPUMEYAHUE
Knaccbl He MOryT BbI3bliBaTbCsl 6€3 KMYeBOro crioBa new, NO3TOMY BHYTPU KOHCTPYKTOPOB
KnaccoB METAaCBOWCTBO new . target HUKOrga He ByaeT MMeTb 3Ha4YeHus undefined.

B 3akniouyeHue

Knaccer, nossusuinecss B ECMAScript 6, ynpomaioT peanusauuio HacaenoBaHusi B JavaScript, u Bam
TIPUTOAMUTCS ONBIT MPUMEHEHHs MeXaHU3MOB HacJ/e[JoBaHUS B IPYTUX S3blKax, ecyd OH y Bac umeercs. [lep-
BoHa4aJsibHO KJaaccel B ECMAScript 6 urpasu posib CHHTaKCHYeCKOTO caxapa IJisi KJaCcCMYeCKOH MOJesu
nHacnenoanuss B ECMAScript 5, HO mocTeneHHO B HUX ObLIK J00aBJEeHbI OMOJHUTENbHBIE 0COOEHHOCTH,
yMeHblIaIlHe BePOSATHOCTb OLIMOOK.

Knacest B ECMAScript 6 ucrnosnb3yloT MexaHU3M HacJieloBaHHsI TPOTOTHIIOB JJIsi ONIpeaeseH|s] HecTa-
TUYECKHX METOJ0B B MPOTOTUIAX KJIACCOB, TOTAA KaK CTaTUYECKHe MeTObl 100aBSI0TCs HEMOCPeICTBEHHO
B KOHCTPYKTOp. Bce MeToznbl co3naiTcsi Kak HemepeuyucJauMble, UTO 6ojiee TOUHO COOTBETCTBYET MOBeje-
HUIO BCTPOEHHBIX OOBEKTOB, YbH METOAbI OOBIUHO SIBJASIOTCS HelepeyucJHMBbIMU M0 yMoJdaHuio. Kpome
TOr'0, KOHCTPYKTOPHI KJaCCOB He MOT'YT BbI3bIBaThbCsl 6€3 KJIOUEBOTO CJA0BAa NEew, YTO FapaHTUpPyeT HeBO3-
MOXKHOCTb BbI30Ba KJlacca KaK OObIUHOH (DYHKIIMU IO OLLIHOKe



B 3aknioueHue 186

HacnenoBanue Ha OoCHOBe KJacCOB I0O3BOJSIET CO3[aBaTh KJIACCH, MPOU3BOAHBIE OT APYTHX KJIACCOB,
(YHKUMN WK BblpakeHUH. TakuM 00pa3oM, BbI30BOM (PYHKLHMH MOXKHO ONpefeauTh 0a3dy [J/s HacJ/enoBa-
HHS, YTO aeT BO3MOXKHOCTb CO3/1aBaTh MPUMECH U MPUMEHSATb APyrue madJoHbl KOMOMHUPOBAHUS C 11JbI0
CO3/1aHUsI HOBOTO KJjacca. MexaHU3M HacJ/eNOBaHUS Terepb AEHCTBYeT Tak, UTO MO3BOJSET HaCJenoBaTh
BCTPOEHHBbIe 00BEKTHI, TaAKHe KaK Array, U MoJaydyaTb B pe3yabTaTe 0XKHUJIAaeMoe TMOBeJeHHeE.

Bbl MOkeTe UCMOJb30BaTh METACBOWCTBO new.target B KOHCTPYKTOPAxX KJacCoB, UTOObI ONpenessiTh
pasHble BapUaHThI MOBEJEHHUS B 3aBUCUMOCTH OT TOTO, KaK KJjacc Bbi3biBasics. Hallle Bcero ata BO3MOXK-
HOCTb MCIIOJIb3yeTCs AJ1s1 onpefesieHus1 abCTPaKTHBIX 6a30BbIX KJIaCcCOB, KOTOPble BO30YKAAIOT OMIHUOKY MpH
TMOTIBITKE CO3[aTh UX IK3EMIJISIPbl HEMOCPEACTBEHHO, HO JOMYCKAIT HAcJel0BaHHe APYTHMH KJacCaMH.

B 1esiom KJsaccel SIBJASIIOTCS BaXKHBIM JOMOJHeHWeM si3bika JavaScript. OHu o6ecrneunBatoT 6oJsiee KOM-
MaKTHBIA CUHTAKCUC W 0oJiee LIMPOKHE BO3MOXKHOCTH [Jisl ONpefesieHUs M0Jb30BaTeNbCKHUX THUIIOB 00beK-
TOB 0€30MacHbIM U HEMPOTHBOPEUYUBHIM CIOCOOOM.
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PaCIJJMpeHHbIe BO3MO>XHOCTHU MaCCHUBOB

MaccuB — 370 ocHoBomosaramlnil 060beKT B JavaScript. Ho ecnu npyrue acnexktsl JavaScript mpo-
LOJ2KaJId Pa3BUBATbCSl C TeYeHHEM BpeMeHH, MacCHBBI MpeOblBajyd B HEU3MEHHOM COCTOSIHMH, TOKa Clie-
nuduxauus ECMAScript 5 He no6aBusia HeCKOJbKO JOMOJHUTEbHBIX METONOB, YIPOLIAIIINX UX TPUMe-
HeHue. ECMAScript 6 npomos:kusia coBeplIeHCTBOBaTh paboTy ¢ MacCHBaMH U J00aBHJIA ellle HECKOJIbKO
BO3MOXKHOCTEH, B TOM 4YHCJe HOBblE METOABI CO3[AAHHS, HECKOJIbKO yHOOHBIX BCIIOMOTaTeJNbHBIX METOLOB
¥ TIOANEPXKKY THIM3UPOBAHHBIX MAcCHBOB. B NaHHOH TiaBe Mbl MOCJENOBATENbHO PACCMOTPHM BCE 3TH
HOBOBBEJIEHHSI.

Co3paHue MaccUBOB

Jlo ECMAScript 6 cyiecTBoBaso 1Ba OCHOBHBIX C0c00a CO3aHUSI MACCHBOB: C TIOMOIIbIO KOHCTPYK-
TOpa Array U ¢ UCTOJb30BaHUEM CHHTaKCHCa JUTepasoB MaccuBoB. O6a noaxona Tpe6oBasy MepedncTUTh
3JIeMeHTbl OyIyILero MacCHBa MO OTAEJbHOCTH M UMEJH CyIleCTBeHHble OorpaHHueHusi. Bo3aMokHOCTH mpe-
o6pa3oBaHHUsl 00bEKTOB, MOMOOHBIX MaccHBaM (TO ecTb 0OBEKTOB C UHUCJOBBIMU HHIEKCAMH W CBOHCTBOM
length), B MaccuBbl Takxke HMeJH OTPaHHUYEHHUs] M 4YacTo TPeOOBaJH MOMOJHUTENbHOTO Koma. UToObl
YIPOCTHTh co3naHue maccuBoB JavaScript, B ECMAScript 6 6blin no6aBjieHbl MeToabl Array.of () |
Array.from().

Metop Array.of()

OnHo# 13 mpU4YHH N00aBJeHHs HOBBIX MeTOnOB B JavaScript 60 cTpemenne n36aBUTh pa3padboTIu-
KOB OT OIIMOOK MPH CO3[JaHUHM MACCHBOB C MOMOILBIO KOHCTPYKTOpPa Array, MOCKOJNbKY 3TOT KOHCTPYKTOP
MPOsIBJISieT pasHoe MOBeleHHe B 3aBUCHMOCTH OT THIIOB U KOJIMUeCcTBa aprymeHToB. Hampumep:

let items = new Array(2);
console.log(items.length); /] 2
console.log(items[0]); // undefined
console.log(items[1]); // undefined

items = new Array("2");
console.log(items.length); // 1
console.log(items[0]); // "2"

items = new Array(l, 2);
console.log(items.length); // 2



CospaHue maccuBoB 188

(o

console.log(items[0]); //
console.log(items[1]); //

N

items = new Array(3, "2");
console.log(items.length); // 2
console.log(items[0]); // 3
console.log(items[1]); // "2"

Korna kKoHCTpyKTOp Array noJydaeT eIMHCTBEHHOE UMCJ0BOE 3HAaueHWe, OH MPUCBAaKWBaeT 3TO 3Haye-
HHe CBOHCTBY length BHOBb CO3laHHOTO MaccuBa. Eciiy mepenaTh eMy eIMHCTBEHHOE HEUHCJIOBOE 3Ha-
YyeHHe, 3TO 3HaYeHHWEe CTAHOBUTCS €IMHCTBEHHBIM 3JIEMEHTOM HOBOTO MaccHBa. Ec/i mepenaTb HECKOJBKO
3HaUeHHH (YUCIOBBIX MJIM HEUHCJIOBBIX), 3TH 3HAUEHHUS] CTAaHOBSITCS 3JeMeHTaMH HOBOrO MaccHBa. DTO 10-
BOJIbHO 3aMyTaHHOE U PUCKOBAaHHOE MOBeJeHHe, TIOTOMY UTO THII MepelaBaeMbiX NAaHHBIX H3BECTEH NaJIeKO
He BCerja.

Urobbl pewuth 3Ty npobisemy, crnenudukauns ECMAScript 6 no6aBuna meron Array.of (). On
NEeHCTBYeT MOMOOHO KOHCTPYKTOPY Array, HO He pacCMaTpHBaeT e€IMHCTBEHHBIH UMCJIOBOH apryMeHT Kak
criellMa/ibHbld caydyald. Meton Array.of () Bcerma cosdiaeT MacCHUB, COAepKalllMH apryMeHThl MeTona
He3aBHCHUMO OT MX KOJHUECTBA WJH THUMOB. HuxKe mpuUBOAMTCS HECKOJBKO TMPUMEPOB HCIOJb30BAHHUS Me-
Tona Array.of ():

let items = Array.of(l, 2);

console.log(items.length); // 2
console.log(items[0]); //
console.log(items[1]); // 2

[

items = Array.of(2);
console.log(items.length); // 1
console.log(items[0]); // 2

items = Array.of("2");
console.log(items.length); // 1
console.log(items[0]); J// "2"

UToO6bl cO31aTh MacCUB € MOMOLIbI0 MeTona Array.of (), A0ocTaToOYHO MepenaTbh eMy 3HauyeHHs, KO-
Topble TpeOyeTcs BKJIOUWTb B MaccuB. [lepBblii U3 MpUMepOB Bblllle CO3[JaeT MAacCUB C JIBYMS UHUCJAMHU,
BTOPOH — MacCHUB C OJHUM UYMCJOM W MOCJAEAHUH — MacCHB C OfHOHU CTPOKOH. DTOT MOAXOJ HAlOMHHAET
UCIOJIb30BaHUE JHUTepaJsa MacChBa, U B OOJBLIMHCTBE CJAydaeB [Ji CO3JaHUS MPOCTBIX MacCUBOB BMECTO
MeTona Array.of () MOXHO MCHOJb30BaTh JHTepasbl MacchBoB. Ho ecau moHamnobuTcs nepenatb KOH-
CTPYKTOp Array B (DyHKLHIO, BO3MOXKHO, Bbl MpeANoUTeTe BMECTO Hero nepenatb Array.of (), 4ToObl
rapaHTUPOBATh HEMPOTUBOpPEUHBOe MoBefeHUe. Hanpumep:

function createArray(arrayCreator, value) {
return arrayCreator(value);

let items = createArray(Array.of, wvalue);

3nech QyHKUHUS createArray () NpuHUMaeT (DYHKIIUIO CO3MAaHHS MacCHBa W 3HaueHHe A n00aB-
JIeHHs1 B MaccuB. Bbl Moxere nepenaTbh ed Array.of () B mepBoM aprymeHTe, 4TOObl CO3[4aThb HOBBIH
MaccuB. DBblio 6Bl omacHO mepenaBaTh TAKOH (YHKIHH KOHCTPYKTOP Array HeENoCpPeICTBEHHO, €CJIH HeT
rapaHTHH, uTO value MOXeT MPUHUMATh TOJbKO HEUHCJIOBble 3HAUEHHS
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NMPUMEYAHUE
MeTtoa Array.of () He UCNONb3yeT CBOMCTBO Symbol.species (cM. pasgen «CBOMCTBO
Symbol.species» B rnaese 9) anga onpeneneHns Tuna Bo3BpawaemMoro 3HavyeHusi. Bmecto
3TOro UCNONb3yeTCs TEKYLLUMA KOHCTPYKTOP (this BHYTpu metoaa of () ).

MeTtop Array. from()

[Tpeo6pasoBanue 06bEKTOB, He SIBJSIOLMIMXCS MacCUBaMH, B HACTOSILIME MaCCHUBBI BCErjla ObIJIO CJIOXK-
Holl 3amavedl B JavaScript. Hanpumep, ecsiu BBl MmoxkesaeTe UCMO/Nb30BaTh 00bEKT arguments (0ObeKT,
nofoOHbIM MacCHBY) KaK MacCHB, BaM INpHUAETCS CHavasa rpeobpa3oBath ero B mMaccus. [ljsi mpeoGpaso-
BaHHS B MacCHBbI 00beKTOB, MomoOHbIX MaccuBaMm, B ECMAScript 5 TpeGoBasoch HamucaTh (GYHKIHIO,
HamnpuMep, Kak MoKa3aHo HHUXKe:

function makeArray(arrayLike) {
var result = [];

for (var i = 0, len = arraylLike.length; i < len; i++) {
result.push(arrayLike[i]);

return result;

function doSomething() {
var args = makeArray(arguments);

// HCIONBL30BATbL args

31ech BPYUHYIO CO3[aeTcs MacCMB result, M KaxkAblil 3JeMeHT U3 arguments KomupyeTcss B HO-
BBl MacCHB. DTO BIOJIHE PabOTOCNOCOOHOE pelleHHe, HO OHO TpeOyeT HaMHWCAHUS IOMOJHUTENbHOIO KO-
fa 1Js1 OTHOCUTeJbHO mpocToil onepauuu. Co BpeMeHeM pa3pabOTYMKHU OTKPBIIM CHOCOO, MO3BOJISIOIINH
YMEHBLIUTb 00BbEM KOJa, €C/JU NPUMEHUTb BCTPOeHHBIH MeTol slice () K 00beKTy, NOLOOHOMY MacCHBY,
Hanpumep:

function makeArray(arrayLike) {
return Array.prototype.slice.call(arrayLike);

function doSomething () {
var args = makeArray(arguments);

// WCHONbL30BaTb args

ITOT KoA (PYHKUHOHAJbHO SKBHUBaJeHTEH MpelblaylleMy MpUMepy U B CBoell paboTe omupaeTcss Ha
nepenadyy B MeTon slice() ccbuikd this, ykasbiBarwlled Ha 00beKT, NMOAOOHBIM MaccuBy. Tak Kak
MeTony slice () mns paboTbl HEOOXOAUMBI TOJIbKO CBOMCTBA C UHCJAOBBIMH UMEHAMH U CBOHCTBO length,
OH NPEKPACHO CIPaBJseTCs C JIOOBIMU 00BbEeKTaMH, MOJOOHBIMU MAacCUBAM.

Ho naxke mpu ToM, uTo 3TO pelueHHe He TpeOyeT BBOAUTb MHOrO MPOrpaMMHOrO KOJa, BbI30B Array
.prototype.slice.call(arrayLike) sIBHO He BHIIVIIAUT KaK KOMaH/a «peobpa3oBath arrayLike
B MaccuB». K cuactbio, ECMAScript 6 no6aBuna meron Array.from() Kak OueBHAHOe CPEACTBO Mpe-
00pa3oBaHusl 0ObEKTOB B MAaCCHBBHI.
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[TpunuMas B mepBoM apryMeHTe UTepUpyeMbl 0ObeKT MM 00beKT, MOA0OHBIH MacCUBy, MeTOl Array
.from() Bo3BpallaeT MacCHB, KaK II0Ka3aHO B CJeLYIOLIEM IPOCTOM IpPUMepe:

function doSomething() {

var args = Array.from(arguments);

// WCHonb30BaTb args

BrizoB Array. from() cosnaer HOBBIM MacCUB M3 3JeMeHTOB B arguments. Takum ob6pasom, args —
3TO 3K3eMIIsip Array, CofepKalllhil Te xKe 3HAUEHHS U B TeX Ke MO3ULUAX, YTO U arguments.

NMPUMEYAHUE
,D,J'IFI onpepgerieHnsa Tmna Bo3BpallaemMoro maccmBa MeTog Array. from () Takke ncnosb3yeT
this.

Mpeo6paszoBaHue c oToOparkeHHeM

Ecan Heo6XoouMO BBIMOJHUTE GoJjiee c0XKHOe npeobpazoBaHue, Metony Array.from() Bo BTOpOM
apryMeHTe MOXKHO NepelaTh (PyHKLHIO 0ToOpaxKeHHs. DTa (PYyHKLHUS A0/KHA IPUHUMATb KaxKI0e 3HaueHHe
U3 00beKTa, MOLOOHOrO0 MacCHBY, W NpeoOpa3oBbIBaTb €ro B HEKOTOPYIO OKOHUYATeJbHYI (opMy mepen
COXpaHEHHEM B COOTBETCTBYIOLIEH MO3ULKSA B MaccuBe. B3rysiHUTe Ha CJAeAYIOIHUNA NpHUMep:

function translate() {
return Array.from(arguments, (value) => value + 1);

let numbers = translate(l, 2, 3);
console.log(numbers) ; // 2,3,4

3nech B Array. from() nepenaercs (value) => value + 1 B KadecTBe (PYHKIIUH OTOOpaKeHUS,
TO eCTb OHa nmpubasJsieT | K KaKAOMY 3JieMeHTY Mepel ero coxpaHeHueM B Maccue. Ecan ¢pyHKIUA 0TOO-
paxKeHHs SIBJSIETCS MeTONOM 00beKTa, B TpeTbeM HeoO0si3aTe/lbHOM aprymeHTe Metony Array.from()
MOXKHO NepeaTh 3HayeHWe Jisl CChblIKK this BHYTpH (yHKUHHM OTOOpPaKeHHUS:

let helper = {
diff: 1,

add(value) {
return value + this.diff;

}s

function translate() {
return Array.from(arguments, helper.add, helper);

let numbers = translate(l, 2, 3):

console.log(numbers) ; // 2,3,4

B sToM npuMepe posib pyHKIUM 0TOOpaxkeHus urpaet Mmetox helper.add (). Tak kak helper.add()
ucrnosb3yer cBoicTBO this.diff, B Bhi3oB Array.from() TpebyeTcs mNepenaTb TpPeTHH apryMeHT,
onpene/soILAN 3HaueHre this. bnaronaps Tpetbemy aprymenty Array. from() Jierko Moxet npeoopa-
30BbIBATH JlaHHbIE, He Bbi3biBasi bind () u He ompenensis 3HadeHue this KakUM-aUO0 APYTUM CIIOCOOOM.



HoBble MeTogbl BCeX MacCMBOB 191

Ucnonb3oBaHue UTepupyeMbix 06beKTOB

Merton Array.from() paboTaer ¢ UTepUPYeMbBIMU OOBEKTAMU U 00bEKTaMH, OAOOHBIMH MacCHBAM.
DTO 03HauaeT, 4YTO METOJ MOXKeT MpeoOpa3oBbIBATH B MACCHBHI JI0Oble 00bEKTHI, 00/afalole CBOHCTBOM
Symbol.iterator. Hanpuwmep:

let numbers = {
*[Symbol.iterator] () {

yield 1;

yield 2;

yield 3;

let numbers2 = Array.from(numbers, (value) => value + 1);

console.log(numbers2); // 2,3,4

Tak kak 00beKT numbers sBJSETCS UTEPUPYEMbIM, €r0 MOXKHO TepelaTh B BbI30B MeToda Array
.from() u npeo6pasoBate B MaccuB. DyHKLHUS 0TOOpaKeHHUs MpUOaBAseT | K KaXKAOMY UHCIY, TI03TOMY
MOJYYUBIIMHCS MacCUB colepKUT 2, 3 u 4 Bmecto 1, 2 1 3.

NMPUMEYAHUE
Ecnn o6bekT ABnsieTcst O4HOBPEMEHHO UTEPUPYEMbIM U NOJOOHLIM MaccuBy, ANs NONy4eHUs
3HayeHun Array.from () UCMOMb3yeT UTepartop.

HoBblie MeToAabl BC€X MAaCCHUBOB

[Tpomomxkasi kypce, B3sThid crnenudukauned ECMAScript 5, ECMAScript 6 no6aBuna B MacCHBHI
HecKoJibKo HOBbIX MeTonoB. Metonbl £ind() u findIndex () nobaBJjeHbl C 1eJbl0 MOMOYb Pa3pabdoT-
YyUKaM HCII0Jb30BaTh MACCUBLI C JIOOBIMH 3HAaueHUSIMHU, TOrga Kak uaess nodasseHus metomo £ill ()
U copyWithin() Obliia HaBesiHa HEKOTOPBIMH CJy4asiMH UCMOJNb30BAHUS MUNUIUPOBAHHBLX MACCUBOS.
TunusupoBaHHble MaccuBbl, nosiBuBiinecss B ECMAScript 6, — 3T0 pasHOBHIHOCTb MAacCHBOB, KOTOpbIE
MOTYT XPaHHUTb TOJBKO YUCJOBBIE 3HAYEHMUS.

Metogbl £ind() v £findIndex()

Jlo ECMAScript 5 mouck B MacCHBax OCJIOXKHSJICS M3-32 OTCYTCTBHSI BCTPOEHHBIX METOMOB, TO3BOJISI-
rorux 3to. ECMAScript 5 no6aBusa metonsl indexOf () u lastIndexOf (), KOTOpble HAKOHEI| NaJH
pas3paboTurKaM BO3MOXKHOCTb MCKaThb KOHKpETHblE 3HAUeHHSI B MacCHMBaX. DTH JBa MeTola OblIM 3HAUU-
TeJbHBIM YCOBEPLIEHCTBOBAHWEM, HO OHU BeCbMa OTPAHHUYEHbl B CBOMX BO3MOXKHOCTAX, II03BOJSASA UCKATh
3HaueHHUs TOJIbKO MO onHOMYy. Hampumep, ecqiu nmoHagoOUTCA HAUTH MepBOe YETHOE UUCJO0 B MOCJAEN0Ba-
TEeJIbHOCTH, BaM MPUJAETCS Hanucath /s atoro cBoi kox. ECMAScript 6 pemnna sty npobaemy, 1o6aBuB
MeTonbl £ind() u findIndex().

O6a metona, £find() u findIndex(), NPUHHUMAIOT ABa apryMeHTa: (yHKIHI OOpaTHOTO BbI30Ba
U Heobsi3aTesbHOe 3HadyeHue s this BHyTpu Hee. DYHKUMH 0OPAaTHOrO BbI3OBA MepeNAETCs 3JEMeHT
MacCUBa, UHIEKC 3TOr0 3JIeMeHTa B MACCHUBE M CChlJIKA HAa MAacCHUB — Te XKe apryMeHThl, YTO IepefalTcs
B TaKuhe MeTonbl, Kak map () U forEach (). @yHKuus no/MKHa BepHYTb true, ecju NaHHOe 3HAYeHUe
COOTBETCTBYeT BallMM Kputepusim noucka. O6a metona, £ind() u findIndex (), mpekpauiamT MOUCK,
KaK TOJIbKO (DYHKLHSI BepHET true.

EnuHcTBeHHOE OT/IMYME MeXAY 3THUMM [IBYMS MeTOAaMH COCTOMT B ToM, uTo find() Bo3Bpaiaer
3HayeHue, a findIndex () — WHOEKC HAWIEHHOTO 3HAYeHUS. DTU OTJIUUHS JEMOHCTPUPYET CJeNYIOINN
npumep:
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let numbers = [25, 30, 35, 40, 45];

console.log(numbers.find(n => n > 33)); // 35
console.log(numbers.findIndex(n => n > 33)); // 2

Atot kox Bhi3biBaeT £ind() U findIndex (), yToOb HAHTH B MacCHBe numbers MepBoe 3HAYeHHUE,
6osbiee 33. BeizoB £ind () Bo3Bpamiaet 35, a BbizoB findIndex () Bo3Bpaliaet 2 — HHAEKC YHcsa 35
B MaCCHUBe numbers.

O6a merona, find() u findIndex (), ynoOHO HCIOJb30BaTh [Jis MMOUCKA B MAacCCHBaX 3JIEMEHTOB,
COOTBETCTBYIOLLIUX YCJOBUSIM, a He ONpefeseHHOMY 3HaueHUl0. Ecau TpebOyeTcs mpocTo HAWTHU 3HAUEHHE,
JydlIuM BbiOOpoM OyayT MeToabl indexOf () u lastIndexOf ().

Metop £il1l1l()

Meton £i111 () 3amosiHSIeT OAMH U/ HECKOJBKO 3JeMEHTOB MacCHBa OIpe/ieieHHbIM 3HaueHneM. Korna
nepenaeTcsi ofiHO 3HaueHue, £i11 () 3aTUpaeT UM Bce 3HaYeHHUs B MaccuBe. Hanpumep:

let numbers = [1, 2, 3, 4]1;
numbers.fill(1);

console.log(numbers.toString()); // 1,1,1,1

31ech BbI3oB numbers.fill (1) NIPUBOJUT K 3alIUCH YHCJIA 1 BO Bce 3JileMeHTHl B MaccuBe numbers.
Ecau Heo6X0nNMMO M3MEHHTD JIULIb HECKOJIbKO 3JIEMEHTOB, JONOJHUTENbHO MOXKHO MepefaTh HauaJbHbIH U
KOHEUHbId WHIEKCHl I'PYMIbl 3J1€MEHTOB [Jisl 3aMeHbl, TIPU 3TOM 3JIEMEHT C KOHEUHbIM HHIEKCOM He OyneT
H3MeHEeH, HalpuMep:

let numbers = [1, 2, 3, 4];

numbers.fill (1, 2);
console.log(numbers.toString()):; // 1,2,1,1
numbers.fill(0, 1, 3);
console.log(numbers.toString()); // 1,0,0,1

AprymeHnT 2 B BbI3oBe numbers.fill(1l, 2) tpeOyeT HauaThb 3aloJHEHHe C 3JeMeHTa C HHJEK-
com 2. TpeTuil apryMeHT ¢ KOHEUHBIM HWHIEKCOM He yKasaH, M03TOMY ero poJib BO3bMeT Ha cebs 3Ha-
yeHHe numbers.length, To ecTb uucao | OyaeT 3amucaHo B JBa MocJeqHUX 3jeMeHTa. Omnepauus
numbers.fill(0, 1, 3) 3anumer 0 B 3jgeMeHTb MaccuBa ¢ HHAekcaMu | u 2. BoizoB £111() co
BTOPBIM W TPETbUM apryMeHTaMH I03BOJISIeT 3aMOJHUTb CPa3y HECKOJbKO YKa3aHHBIX 3JEeMEHTOB, He 3a-
THUpPasi OCTaJbHble 3JIeMEHThl MacCHUBaA.

NMPUMEYAHUE
Ecnn B HayanbHOM MM KOHEYHOM WMHAOEKCE nepedaTtb OTpULATENbHOE YUCHO, 3TO YUCHO
Oynetr npubaBnATbCA K 3HAYEHWO ONVMHbI  MaccuBa, 4TOObl  MONyYUTb  MCKOMOE
MecTononoxeHve. Hanpumep, 3HadeHne -1 B aprymeHTte, onpeaensiolleM HauvarnbHbIN
NMHOEKC, COOTBETCTBYET MHAEKCY array.length -1, rge array — 37O MaccuB, Asi KOTOPOro
Obin BbI3BaH MeTod £111 ().
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MeTtop copyWithin()

Meton copyWithin () HanmomuHaer £i11 () TeM, UTO TakXKe H3MeHsIeT Cpa3y HECKOJbKO 3JEeMEHTOB
MaccuBa. OnHaKO BMeCTO €JHHCTBEHHOr0 3HayeHHsl AJs 3alMCH B 3JeMeHThl MaccHBa copyWithin ()
M03BOJISIET KOMUPOBATb 3JeMeHThl B MaccuBe. [las atoro metony copyWithin() HyxHO mepenath aBa
apryMeHTa: WHIEKC MepBOro 3JeMeHTa B MacCUBe, Kylda JOJ2KHO BBINOJHATLCS KONHMPOBAHHWE, U HMHIEKC
[IepBOro 3JIeMEeHTa B MacCUBe, OTKYAA JOJKHbI U3BJIEKATbCA 3HAYEHMUS.

Hanpumep, ckonupoBaTh 3HaYeHUs1 MEPBBIX IBYX 3J€MEHTOB B MacCHBEe B MOCJEIHUE [Ba 3JeMeHTa B
3TOM K€ MacCCHBe MOXKHO TakK:

let numbers = [1, 2, 3, 41;

// BCTaBUTL 3HAUEHWS B MACCUB, HauWHasl C HHIOEKca 2,
// XomupoBaTh 3HAUEHUS M3 MACCHUBA, HauuHasa c uHgekca 0
numbers.copyWithin(2, 0);

console.log(numbers.toString()); // 1,2,1,2

OTOT KOA BCTaBUT 3HAYeHHWsS B MacCUB numbers, HauWHas C UHAEKCa 2, TO eCTb OyAyT 3aTepThl
3JIeMeHThl ¢ HHAeKcaMu 2 U 3. 3HaueHHe 0 BO BTOPOM apryMeHTe cooflaeT Metony copyWithin(), uro
3HAuUeHHs [/ KOMUPOBAHUS NOJKHBI MU3BJEKATbCS M3 3JE€MEHTOB, HauMHas ¢ uHAekca 0, U KOMHpOBaHHUE
NOJI2KHO TIPOMOJIZKAThCS, MOKa He OyleT 3anucaH MocaedHUH 3/JeMeHT MacCHBa

[lo ymonuanuio copyWithin () Bcerna KomupyeT 3Ha4eHHs [0 KOHLIA MacCHBa, HO Bbl MOXKeTe Iepe-
IaTb HeoOs13aTesNbHbId TPETUH apryMeHT W OTPaHUUYUTb KOJUYECTBO U3MEHSIeMbIX 3/1€eMeHTOB. DTOT TPeTHH
apryMeHT NpeACTaBJ/seT UHIEKC 3JeMeHTa, [0 JOCTHUKEHUU KOTOPOro KOMUPOBAHHE NOJIKHO OBITh MpeKpa-
ILIeHO, NPU 3TOM 3JIEMEHT C 3THM HHAEKCOM He OyneT ckonmupoBaH. Huxe mokasaHo, Kak Takas orepaunus
BBITVIIAUT B KOJE:

let numbers = [1, 2, 3, 41;

// BCTaBUThL 3HAUEHUS B MAaCCHUB, HauWHas C HHIOEKca 2,

// KOomMpoBaTh 3HAUEHWS M3 MAaCCHBa, HauuHas c uHgekca 0
// copy values from array starting at index 0

// OCTaHOBUTL KONMUPOBAHHE MO OOCTUXEHUM HHOeKca 1
numbers.copyWithin(2, 0, 1);

console.log(numbers.toString()); // 1,2,1,4

ITOT MpHUMep CKOMUPYeT TOJIbKO 3/eMeHT ¢ uHaekcoMm O, MOTOMy 4TO B TPETbeM HeoOs3aTeJbHOM ap-
TyMeHTe TepefaH MUHIEKC 1 3jeMeHTa, KOTOPBIM yXkKe He JOJKeH KOMUpoBaThes. B pesysnbrarte mocjaefiHUl
3JIEeMEHT MacCHMBa He MU3MEeHHJICS.

NMPUMEYAHUE
Tak e Kak npu ucnonb3oBaHMn Metoda £i11 (), ecnv B Ntobom aprymeHTe nepegatb MeToay
copyWithin () oTpuuaTenbHOE YACMOo, 3TO Yncno byaeT NpnbaBNATLCS K 3HAYEHMIO AJTUHbI
mMaccuBa, YTobbl MOMYYNTb MCKOMbIA UHAEKC.

[Tonesnocts MetonoB £111() u copyWithin() B 1aHHbIH MOMEHT MOXKET [T0Ka3aTbCsl BaM HEOUeBU/I-
HOHU. DTO 0OBSACHSETCS TeM, UTO MEPBOHAUAJbHO OHU CO3/1aBAJIUCh [JIs TUTIM3UPOBAHHBIX MaCCHBOB U OblIN
no6aBJieHbl B OObIUHbIE MACCHBBI TOJIbKO pagd enuHoobpasus. OnHAKO, KaK Bbl y3HaeTe U3 CJEAYIOIIEro
paszesa, 3TU MeTOAbl OKAa3bIBAIOTCSH HAMHOrO 0oJiee LEHHBIMH, €CJH HUCMHOJb3YIOTCS C TUIU3UPOBAHHBIMU
MacCUBaMU 1Jis yIIPaBJIEHUA MOCJeL0BATEbHOCTAMH YHCE]
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Tunusu POBaHHbI€E MAaCCUBbDI

TunusnpoBaHHBIE MacCHBBl — 3TO 0COOble MAcCCHBBI, NpeJHA3HaYeHHble AJs PaboOThl C UYHUCJOBBIMU
TUNaMHU (He CO BCEMH THMAaMH, KaK MOXHO Oblo Obl MpennosoXutb). CBOUMM KOPHSAMH THIIHM3UPOBAH-
Hble MaccuBbl yxousatT B WebGL — peanuszaunio OpenGL ES 2.0 nas ucnosb3oBaHus B BeO-cTpaHULAX
C 3JeMeHTOM <canvas>. TWmuU3HpoBaHHBIE MacCHBbl OBLIM CO3JaHBl KaK 4acTb 3TOH peasn3aldu AJs
MO IeP>KKK ObICTPOH mopaspsiiHoi apudmeTuku B JavaScript.

Apudmernueckue ornepauuy co BCTPOEHHBIMH 4ucaaMu JavaScript BBIMOJHSIOTCS CAUIIKOM MeIJeHHO
nns WebGL, notomy uto yucsa xpaHaTes B 64-pa3psiiHOM BellleCTBEHHOM (hopMaTe U MPU HEOOXOAUMOCTH
npeo6pasyloTcsi B 32-paspsiiHble LieJible yucaa. THNU3HpOBaHHbIE MAcCHBBl CO3[aBa/iMCh C 1leJbl0 000HTH
3TO OrpaHWYeHHe U 00ecrneduThb OoJiee BBICOKYIO NMPOU3BOAUTENbHOCTb apuU(pMeTHUYeCKUX onepauuit. Mues
COCTOMT B TOM, YTO JI00O€ OTAEJNbHOE UYHC/JAO0 MOXKHO HMHTEPIIPETHPOBATh KAaK MAacCHB OMTOB M TaKHUM
006pa3oM HCMOJb30BaTh 3HAKOMble METOMbI, NOCTYIHBIE B MaccuBax JavaScript.

ECMAScript 6 odunuanbHo no6aBusa noaiep:KKy THIM3UPOBAHHBIX MaCCHBOB B SI3bIK, YTOOBI 0Oecre-
YUTh JIYULIYI0 COBMECTUMOCTb ABHKKOB JavaScript u ¢pyHKIIMOHANIbHOE CXOACTBO ¢ MaccuBaMu JavaScript.
Hecmorpst Ha To uTo TUNH3KUpoBaHHble MaccuBbl B ECMAScript 6 He MOJHOCTBIO COOTBETCTBYIOT THITH3HUPO-
BaHHbIM MacciBaM B WebGL, oHM UMEIOT 10CTaTOUHO MHOTO 0011ero, uToObl cuntaTh Bepcuio ECMAScript
6 nanbHeHIMM pa3BuTHeM Bepcun WebGL, a He KakKUM-TO IPYyTUM pelLIeHHEM.

Yucnosbie TUMbI AaHHbIX

Yucna B JavaScript xpansitcsi B ¢opmare IEEE 754, koTopelil ucnosnb3yercs IJisi peacTaBieHus 64-
pa3psiIHBIX BeLleCTBEHHBIX Ynces. DTOT popMaT NpeCTaBIseT esble U BellleCTBEHHble uncsa B JavaScript,
¥ TIPY U3MEHEHHH YHCeJsl 4acTo NMPOUCXOIST peo0pa3oBaHus MeKIy AByMsi opmataMu. THNH3UPOBaHHbIE
MaCCHBBI MO3BOJISIIOT XPAHUTh U MAaHUIYJIUPOBATH BOCEMBIO PA3HBIMH UHCJOBBIMH THIIAMMU:

e 8-paspsinHble lLieJblie co 3HaKoM (int8);

e 8-paspsinHble esble 6e3 3Haka (uint8);

e 16-paspsiiHble 1esble co 3HakoM (intib);

e 16-paspsinHble nesble 6e3 3Haka (uintl6);
e 32-paspsiiHble LieJible cO 3HaKoM (int32);
e 32-paspsiiHble 1esble 6e3 3Haka (uint32);
e 32-paspsinHble BemlecTBeHHbIe (float32);

e 64-paspsinHble BelectBeHHble (float64).

Ecau nmpenctaBuTh 4yMc/0, yMmellalleecs B 8 ABOWYHBIX Pa3psiioB, Kak oObluHOe yucjao JavaScript,
HarpacHo OyneT moTepsiHO 56 OUT. DTU OUTHI MOTIM Obl WCMOJb30BAThCS [JISi XPaHEHHS] NOMOJHHUTE/b-
HbIX 8-pa3psaHBIX 3HAYEHHH WJM APYroro 4ucja, 3aHUMarllero MeHblne 56 6ut. Bosee ahdekTHBHOE
UCIO/Ib30BaHKE MaMSITH — OJHA W3 3a[au, pelllaeMblX THITHU3HPOBAHHBIMU MaCCHBAMH.

Bce omepanuu U 00beKTHI, CBS3aHHblE C THIMH3UPOBAHHBIMH MacCHBAaMH, OMHPAITCS HAa 3TH BOCEMb
TUNOB AaHHBIX. Ho uTOObl MCMO/b30BAaTh WX JJS XPaHEHUS NAaHHBIX, HEOOXOAUMO co3/1aTh Oydep MaccuBa.

NMPUMEYAHUE
[lanee B KHUre AN CCbINKM Ha 9TM BOCEMb TUMNOB S Byay MCMONb3oBaTb COKpaLLEHUS,
yKa3aHHble B KpYrrblXx CKOBKax. OTU COKpaLleHUsi He SBMA0TCA YacTblo A3blka JavaScript; aTo
npocto 6ornee KOpOTKMMA crnocob oTpasuTb TO, 4YTO notpeboBano 6bl Gornee ANMHHOMO
OonncaHus.
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Bycdepbl maccuBoB

OcHOBO# BCeX THIMHU3UPOBAHHBIX MAaCCHBOB sIBJsieTCsl Oygep maccusa — (HparMeHT MaMsiTH, COCOOHBIN
XPaHUTb 3alaHHOe KosndecTBO GaiiToB. Co3maHue Oydepa MacCHBa CPOAHM BBI3OBY (hyHKIMHM malloc ()
B aA3blke C, KOTOpasi BbIAe/sieT NaMsATh, He ONpefiessi, YTo B Hell OyneT XxpaHUThbcs. Bydep maccuBa MoxHO
CO3/1aTh C MOMOLIbI0 KOHCTPyKTOpa ArrayBuffer:

let buffer = new ArrayBuffer(10); // BepoenuT 10 6auT

[Tpocto mepenaiiTe B BbI30B KOHCTPYKTOpPa YMCJI0 GaHT, KOTOpble NOJKEH cofep:KaTb Oydep. dta HH-
cTpykuus let cospmact 6ydep maccuBa anuHoit B 10 6aiit. [locse cosnanus Oydepa MOKHO y3HATb ero
pasmep B OalTax ¢ MOMOIIbIO CBOHCTBA byteLength:

let buffer = new ArrayBuffer(10); // BeOoenuT 10 6anT
console.log(buffer.byteLength); // 10

HoBriii 6ycdep maccuBa, comepxKalliii 4acTb CyILleCTBYIOIlero Oydepa, MOXKHO CO03[aTb C MOMOLIbIO
MeTtona slice(). Meton slice() Oydepa meHcTByeT TOYHO TaK ke, Kak MeTon slice() MaccHBOB:
Bbl [lepeflaeTe €My HauaJibHbl U KOHEUHbId HMHIEKChl B KaueCTBe apryMeHTOB, a OH BO3BpalllaeT HOBBIH
sk3eMisip ArrayBuffer, conepKalluil KONUK 3JeMeHTOB U3 opuruHaJgia. Hanpumep:

let buffer = new ArrayBuffer(10); // BupgenuT 10 6auT
let buffer2 = buffer.slice(4, 6);
console.log(buffer2.byteLength); // 2

AtoT (pparMeHT cospact HoBuil Oydep buffer2 u ckomupyer B Hero 6GaiThl ¢ HWHAeKcaMd 4 W 5.
[lo ananoruu ¢ Bepcuel 3Toro Metona AJsi MAaCCUBOB BTOPOH apryMeHT MeToia slice() mpencrasJser
UHJEKC, MO JOCTHKEHHWH KOTOPOr0 KOMHPOBAHHE IpeKpallaeTcsi, U caM 3JeMeHT C 3THUM HHIEKCOM He
KOTIUPYETCS.

KoneyHo, Oblj10 6Bl 6€CCMBICJIEHHO BBIAEAATb NaMSTb, €CJaU Obl He OblJIO BO3MOXKHOCTH 3allUCHIBATH B
Hee naHHble. OQHAKO JJIs 3TOTO HYXKHO CO3AaTh NpeicTaBJeHHUE.

NMPUMEYAHUE
Bydep maccusa Bcerga npegctasnseT 610Kk namMaTu ¢ pasamepom B HGanTax, ykasaHHbIM B
MOMEHT ero co3gaHus. Bbl MOXeTe namMeHATb AaHHble, cogepxalmecs B bydepe, HO pasmep
Bydepa — HuKorga.

YnpaBneHue 6ycepamu MacCUMBOB C MOMOLLbIO NpeACTaBAEHUH

Byhepsl MaccHBOB MpeAcTaB/AsIOT (parMeHThl NMaMATH, a npedcmasiequs CayxaT WHTepdelcoM, mo-
CPeICTBOM KOTOPOTO OCYLIECTBJSETCS yIpaBJeHHe COLepPKUMBIM B 9TOH namsAtH. [IpeacrasseHue nosso-
JSleT ornepupoBaTh Oy(epoM MacCHBa WJM MOAMHOXKECTBOM OalTOB B HEM, YUTaTb M 3alHCHIBaTb JaHHbIE
OIHOTO U3 YKCJOBbIX TUMOB. Tun DataView — 3To 0600lIeHHOe NpefcTaBaeHre Oydepa MaccuBa, M03BO-
JIAI0lllee OIepHPOBATh BCEMH BOCEMbIO YMCJIOBLIMU TUIIAMHU JAHHBIX.

Urobbl 3aneficTBoBaTh DataView, cHaua/a HY»KHO c0o31aTh 3k3eMmisip ArrayBuffer u ¢ ero nomo-
IIbI0 CO3JaTb HOBHIH 3K3emmuap DataView. Hanpumep:

let buffer = new ArrayBuffer(10),
view = new DataView(buffer);

OO6bekT view B 3TOM npuMepe uMeeT nocTyn Ko BceM 10 Gaiitam B Oydepe. [lonnepxuBaeTcsa Takxke
BO3MOXKHOCTb CO3[aHUs NpelcTaB/eHUsl A 4acTh Oydepa. Ilpocto ykaxute cmelleHue B 6alitax oT
Hauasaa Oydepa U, 4YTO HeoOs3aTesNbHO, KOJHUYECTBO MpeNCTaBJ/sieMblX 0aiToB. Ecau konunuyectBo 6aiiToB
He yKas3aHo, DataView Oyner npeacTas/siTh yacTb Oydepa OT YKa3aHHOTO CMelleHUsl 10 KoHuLa Oydepa.
Hanpumep:
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let buffer = new ArrayBuffer(10),
view = new DataView(buffer, 5, 2); // oxBaTeBaeT OanTH 5 U 6

3neck view mpencraBisieT TOJbKO GalThl ¢ WHAeKcaMH 5 U 6. Takoil mopxonm naeT BO3MOXKHOCTb CO-
3[aTh HECKOJIbKO NpelICTaBJeHUH B OLHOM Oydepe, UTO MOXKET MPUTOAUTHCS, KOTA AJS1 BCero MPUJIOKEHUS
JKeJlaTeJIbHO HUCIO0JIb30BaTh OAUH OJIOK MaMSITH, a He BBIAEJSATh NaMATb JHHAMHUYECKH M0 Mepe HeoOXOoH-
MOCTH.

UsBneueHue HHCbOpM&IJ,HH O npeactTaBJiIeHUHU

MHupopmanuio o npeacTaBaeHUU MOXKHO MOJMYUHUTD C MIOMOILBIO CJAEAYIOIHUX CBOMCTB, JOCTYNHBIX TOJNBKO
IJI51 YTEHHUS:

e buffer. Maccus Oydepa, C KOTOPbIM CBSI3aHO TpeACTaBJEHHE.

e byteOffset. Bropoii aprymeHT B BbI30Be KOHCTPYKTOpa DataView, ecsiu yKa3aH (110 yMOJTYaHHUIO

0).

e byteLength. TpeTuil aprymMeHT B BbI30Be KOHCTPyKTOpa DataView, ecsu yKazaH (10 yMOT4aHHUIO
noJiyyaeT 3HaueHHe CBOHcTBa byteLength Oydepa).

C MoOMOILbI0 3THX CBOHCTB MOXKHO TOYHO OIPENeNHTh, KAKOH UacTH Oydepa COOTBETCTBYET MPEACTaB-
JIeHUe, Hanpumep:

let buffer = new ArrayBuffer(10),

viewl = new DataView(buffer), // oxBaTHBaeT Bce bOaiTH

view2 = new DataView(buffer, 5, 2); // oxpaTeBaeT 6aNMTH 5 U 6
console.log(viewl.buffer === buffer); // true
console.log(view2.buffer === buffer); // true
console.log(viewl.byteOffset); // 0
console.log(view2.byteOffset); // 5
console.log(viewl.byteLength); // 10
console.log(view2.byteLength); // 2

ITOT KOA co3facT viewl, npeacraBjaeHue Ans Bcero Oydepa, U view2, nmpeacraBsieHue 15 MaJjoH
yacTu Oydepa. DTU NpeiacTaB/leHUs OyAyT HMeTb ONMHAKOBble 3HaueHHUs CBOHCTB buffer, moromy urto
o6a cBsi3aHBl C OOHUM U TeM ke OydepoMm. OnHako cBoiicTBa byteOffset u byteLength 3Tux npen-
cTaBjaeHHH OyayT oTauyaTbes. OHM OoTpaxkaloT yacTd Oydepa, Ha KOTOpPble paclpocTpaHsieTcsl NeHCTBHe
KaXJI0T0 MPeACTaBJeHHUS.

KoHeuHo, nH(opmMauus o npeacras/sieMoil 06/1acTH NaMsiTH cama o ce6e He 0coOeHHO noJiesHa. Heoo-
XOIHUMO ellle UMeTb BO3MOXKHOCTb UHTaTh AAaHHbIe U3 NMAMATH U 3allMCbiBaTb UX B Hee.

YreHue U 3anuchb AaHHbIX

Jlns Ka)noro M3 BOCBMH UYHCJOBBIX THIOB NAaHHBIX B MPOTOTHNE DataView uMmeeTcs MeTom MJist
3aMKCH ¥ METOA [JIsl UTeHHs NaHHbIX W3 Oydepa maccuBa. MMeHa Bcex MeTONOB HAaYMHAIOTCS CO CJIOBA
set uau get, 3a KOTOPBIM cJjefyeT abOpeBUaTypa THNa NaHHbIX. Hampumep, HUXKe Mepeunc/IsTIoTCs METOMbI
YTEeHUs W 3aMWCH IJs onepauui co sHaueHusmMu int8 u uint8:

e getInt8(byteOffset, littleEndian). Yuraer 3HaueHue int8, HauuHasi ¢ byteOffset

e setInt8(byteOffset, value, littleEndian).3anuchiBaeT 3HaueHHe int8, HauuHas ¢c by—
teOffset.
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e getUint8 (byteOffset, littleEndian). Yuraer 3HaueHue uint8, HauuHasi ¢ byteOffset

e setUint8 (byteOffset, value, littleEndian). 3anucbiBaeT 3HadyeHue uint8, HauuHas ¢
byteOffset.

Get-MeTonbl MPUHMMAIOT ABa apryMeHTa: CcMellleHHe B 0OalTax, OTKylda HauWHATb 4YTeHHE, U HeoOs-
3aTeJsibHOE JIOTHUYeCKOe 3HauyeHHe, coobliaollee, A0JKHO M 3HaYeHHe YUTAThbCS KaK YMCJI0 C 0OpaTHBIM
nopsinkoM cyenoBanus 6aitoB. (Ilom o6pamruoim nopsdkom caedosarus b6aiimos (little-endian) noppasy-
MeBaeTCsl TaKOW MOPSIIOK, KOTAa MJaAIIUK 3Hauallui 6aiT XpaHUTCS B MaMSATH MEPBbIM, a He MOCJEeTHUM. )
Set-meTonbl MpUHUMAIOT TPU apryMeHTa: CMelleHHe B 0ailiTaxX, OTKyda HauMHATb 3aMWChb, 3HaYeHHE MAJS
3alMCH U HeoOsi3aTesibHOEe JIOTHUECKOe 3HaueHHe, coolluawollee, NO/KHO JU 3HaYeHHe 3alUCbiBAThCH B
(opmate ¢ 0OPaTHBIM MOPSIAKOM CJeN0BaHHS OAaNUTOB

B cnucke Bblllle Mepeurc/ieHbl TOJbKO METOAbI, KOTOpPble MOXKHO HCIOJb30BaTh s paboThl ¢ 8-
paspsiIHBIMU 3HAUEHHUSIMH, OHAKO aHaJOrMYHble METO/bl CYILEeCTBYIOT /51 paboThl ¢ 16- U 32-paspsaHbIMU
3HaueHUsMHU. [Ipocto 3amenuTe 8 B uMeHH TpeOyemoro Metona Ha 16 uau 32. [lomrmo mMeTonoB ans pado-
Thl C L€JIOYUCJEHHBIMH 3HauUeHUsIMU DataView uMeeT Takxke cjeqylollde MeTOAbl AJS UTEHHUS U 3alUCH
BellleCTBEHHBIX YHCeJ:

e getFloat32(byteOffset, littleEndian). Uuraer sHauenue float32, naunnas ¢ byteOf-
fset.

e setFloat32(byteOffset, value, littleEndian). 3anuchiBaeT 3HauyeHHe float32, Hauwm-
Hasd ¢ byteOffset.

e getEloat64 (byteOffset, littleEndian). Uuraer 3Hauenue float64, Hauunas ¢ byteOf-
fset.

e setFloat64 (byteOffset, value, littleEndian). 3anucbiBaeT 3HaudeHHe float64, Hauwu-
Had ¢ byteOffset.

Crenyiomui npuMep IeMOHCTPUPYET NpHMeHeHHe METOLOB UTEHUS U 3aMHCH:

let buffer = new ArrayBuffer(2),
view = new DataView(buffer);

view.setInt8(0, 5);
view.setInt8(1, -1);

console.log(view.getInt8(0)); // 5
console.log(view.getInt8(1)); // -1

B sTom npumepe nByx6aiTHBIN Oydep ucnonb3yercs A/ XpaHeHUs ABYX 3HadeHuH int8. [lepsoe 3Ha-
yeHHe coxpaHsieTcs co cMemieHueM O, a BTopoe — co cMellleHHeM |, yeM MOATBEP:KAAETCS, UTO KaxKIoe
3HaueHWe 3aHWMaeT POBHO ONWH GalT (8 OWT). 3aTeM 3TH 3HAUEHHs HM3BJIEKAIOTCS U3 CBOUX TMO3UIHM
BbI30BaMM MeTofia getInt8 (). B atom mpumepe ucnosb3yioTes 3HadeHUs int8, HO aHaJOrHUHblE onepa-
MM MOXXHO MPOU3BOAWTB C JIOOBIMU M3 BOCbMH UHCJOBBIX THUIOB JAHHBIX, MCIOJNb3ysl COOTBETCTBYIOLLHNE
MeTO[Bl.

[TpencraBsieHuss UMEIOT YHUKAJAbHYI0 0COOEHHOCTB, MO3BOJISI YATATh U 3alHUCHIBATh JAHHBIE B JIIOOBIX
(opmatax u B /060K MOMEHT BpeMeHH He3aBUCHMO OT TOr0, KaK 3TH JaHHble COXPAHAJIUCb Mepel 3THM.
Hanpumep, MoxKHO 3amucath ABa 3HaueHHd int8 v mpouuTaTh UX Kak ONHO 3HaueHue intl6:

let buffer = new ArrayBuffer(2),
view = new DataView(buffer);

view.setInt8(0, 5);
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view.setInt8(1, -1);

console.log(view.getIntl6(0)); // 1535
console.log(view.getInt8(0)); // 5
console.log(view.getInt8(1)); // -1

BrizoB view.getInt16(0) npountaer Bce 6AUThl B MPeNCTABAEHUH U HHTEPIPETUPYET UX KAK YUCJO
1535. Urobbl MOHATH CYyTb MpoucXonsilero, BarasHute Ha puc. 10.1, roe mokasaHo, KakK KaXbli BbI30B
setInt8 () u3MmeHsieT comepxKUMoe Oydepa.

Buffer contents
new Array.Buffer(2) [o]JoJoJoJoJoJoJoJoJoloJoJoJoJo]o]
view.setInt8(0, 5) lolofofofof1]o]1]o]ofofofofo]of0]
view.setInt8(1,-1)  [o]oJofofo[1]ol1]1[1[1]1]1[1]1]1]

Puc. 10.1. Bydep maccua nocne AByx BbI3OBOB MeTOAA

WsHauanbHo Oydep conepkuT 16 HyneBbix 61UTOB. [lepBblii BbI30B setInt8 (), 3aMUCHIBAIOIINKE YUCIO0
5 B mepBblil 6alT, U3MeHsieT 3HaueHHe NBYX OMTOB Ha | (B 8-pa3psioHOM MpeACTaBJEHHH UHUCJIO D HMeeT
Bua 00000101). 3anuch yrcaa — 1 Bo BTopoi GalT M3MeHsIeT Bce OUTHI B 3TOM OaiiTe Ha 1, uTo siBJIsIeTCS
IBOUYHBIM MpencTtaBjaeHueM yucaa — 1. [locse BToporo BeidoBa setInt8 () Oydep comepxkut 16 6UT, U
getIntl6() npourTasn 3TH OUTH KaK OfHO 16-pa3psiiHOe 11es10€e UUCJI0 CO 3HAKOM, KOTOPOE B A€CATHUHOM
npeacTaB/ieHHH uMeeT BUA 1535.

O6bekT DataView npekpacHO MOAXOAUT AJs CJlydaeB, KOrJa MPUXOAUTCS CMEIIMBATh THUIbl AaHHBIX
nogo6HbIM criocoboM. OmHAKO ec/iy Bbl MCIOJIb3yeTe TOJbKO OAWH ONpeNeJNeHHbIH THN AaHHBIX, JYy4LIHM
BbIOOPOM OyleT NMPHMEeHEHHe CIeLHaNIUu3MPOBAHHBIX MPEeACTaBJIEHUH.

TMI'IM3I4POBaHHbIe MacCUBbl — 3TO NpeacTaBJ/iIeHUA

Tunusuposanubie MaccuBel B ECMAScript 6 ¢akTHuecKd sIBASIOTCS CleLHalu3UPOBAaHHBIMU TIPeICTaB-
JeHussMu OydepoB MaccuBoB. BmecTo o6obiieHHoro o6bekta DataView a/s paboTel ¢ 6ydepoM MOXKHO
UCII0JIb30BaTh 00BbEKTHI, CHelHaNu3ipOBaHHble /ISl ONpeleseHHbIX THUIOB AaHHbIX. BOCbMHU UHCJ/IOBBIM TH-
MaM JaHHBIX COOTBETCTBYIOT BOCEMb CIELMaJHW3UPOBAHHBIX MPEACTABAEHUH IJIIOC OAWH NOMOJHUTEIbHBIH
BapuaHT Ajs 3HaueHu# uint8. B ta6s. 10.1 mpuBomuTCs COKpalleHHast BEPCHS CIHCKA Celnasu3upoBaH-
HBIX TpeacTaBJeHui U3 pasgena 22.2 cneundukaunu ECMAScript 6.

Tabnuua 10.1. HekoTopble 13 cneunanuanpoBaHHbix npeactasneHni B8 ECMAScript 6

Mmsa KoHCcTpyKTOpa Pasmep OnucaHue OKBMBanNeHTHbIN
anemMeHTa T™In B A3bike C
(B 6anTax)

Int8Array 1 8-paspsagHoe uenoe Ynucro co 3Hakom signed char

Uint8Array 1 8-paspsgHoe uenoe yucno 6e3 3Haka unsigned char

Uint8ClampedArray 1 8-paspsagHoe uenoe Yncrno 6e3 3Haka (C unsigned char

orpaHuyuBarowmm npeobpasoBaHnem)

Intl6Array 2 16-paspsagHoe Lenoe YMcno co 3Hakom short
Uintl6Array 2 16-paspsagHoe Lenoe ymcno 6e3 3Haka unsigned short
Int32Array 4 3 2-paspsgHoe Lernoe YMcro co 3HaKoMm int
Uint32Array 4 32-paspsgHoe uenoe Yncrno 6e3 3Haka int
Float32Array 4 32-pa3psgHoe BELLLECTBEHHOE YUCIIO B float

dopmate IEEE
Float64Array 8 64-pa3psagHoe BeLLeCTBEHHOE YMCIO B double

dopmarte IEEE
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B cronbue «Mmsi KoHCTpyKTOpa» TMepedyrcieHbl KOHCTPYKTOPbl THITH3HPOBAHHBIX MacCHBOB, a B IPYTUX
cTo/I01aX KPaTKO OMUCHIBAIOTCS NaHHbIE, KOTOPble MOTYT XPAaHUTbCS B 3TUX MaccMBax. Tun Uint8Clam-
pedArray oTnuuaercs ot THna Uint8Array JIMIIb TeM, UTO 3HaUeHHs B Oydepe He MOT'YT ObITh MeHbLIe
O unu Gosbiie 255. 3HaueHwusi, koTopele MeHblle 0, Uint8ClampedArray npeobpadyer B 0 (—1, Ha-
npumep, Oyznet mpeobpasoBaHo B 0), a 3HaueHHUs, KOTopble OoJsblie 255, — B 255 (1o ecTb yucgao 300
npeBpaTUTcs B 259).

Omnepauuu ¢ THNU3UPOBAHHBIMH MacCHBaMH PaboOTalOT TOJNBKO C NaHHBIMH KOHKpeTHOro Tumna. Hampu-
Mep, Bce onepauuu ¢ Int8Array BHINOJHAITCA HajA 3HaueHUsAMH int8. Pasmep snemeHTa B THMH3HPO-
BAaHHOM MacCHBe TaK»Ke 3aBHUCHT OT ero THma. Tak, 3JeMeHT MaccHBa Int8Array 3aHHMaeT BCETO OIHMH
6aiiT, a aneMeHT Float64Array — BoceMb GaiiToB. K cuacTeio, obpamarbcsi K 3jJeMeHTaM MOXKHO MO
YHCJIOBBIM UHIEKCAM, KaK U B OOBIUHBIX MAacCHBaX, UTO MO3BOJISIET H30eKaTh HEKOTOPBIX He 0YeHb yI0OHBIX
BbI30BOB set- U get-meronos u3 DataView.

Co3paHue cneuManusMpoBaHHbIX NpeACcTaBNeHUN

KoHCTpYyKTOpBI THIM3HPOBAHHBIX MAaCCUBOB NPUHUMAIOT apryMeHThl Pa3HbIX THUIIOB, IO3TOMY THIIH3UPO-
BaHHble MAaCCHBBI MOXKHO CO3/1aBaTb HECKOJbKHUMH crocobamu. Bo-mepBeixX, HOBBIH THUIHM3HWPOBAHHBIH Mac-
CHB MOXHO CO3[aTh, NepeaaB KOHCTPYKTOPY Te 2Ke apryMeHTbl, KOTOpble NMpuHHMaeT DataView (6ydep
MaccHBa, HeoOsi3aTesibHOE CMellleHHe B 6alTax M HeoOsi3aTesbHasi AJWHA B Oakrtax). Hanpuwmep:

let buffer = new ArrayBuffer(10),
viewl = new Int8Array(buffer),
view2 = new Int8Array(buffer, 5, 2);

console.log(viewl.buffer === buffer); // true
console.log(view2.buffer === buffer); // true
console.log(viewl.byteOffset); // 0
console.log(view2.byteOffset); // 5
console.log(viewl.byteLength); // 10
console.log(view2.byteLength); // 2

B stom npumepe Oydep buffer ucnonpsyercs ABYMsS NpeAcTaBIeHUAMH 3K3eMiusipa Int8Array.
O6a npencraBienus, viewl u view2, uMmelT Te Xe cBoiictBa — buffer, byteOffset u byte
Length, — uto ¥ 3k3eMmmisipel DataView. [loatomy, ecau ucnosnb3yeTcsi TOJABKO ONMH YHUCJIOBOH THI,
BBl JIETKO CMOKeTe MepeldTH Ha TUIIM3HPOBAHHble MAaCCUBHl Be3Jle, I/ie UCIonb3yeTcsd DataView.

Bropo#l crioco6 co3paHusi TUIMM3HPOBAHHBIX MAaCCHBOB — Tepefaya KOHCTPYKTOPY €IHHCTBEHHOI'O YHC-
Ja. DTO UNCJIO TIPeACTaBJsSeT KOJHUECTBO 3/1eMeHTOB (He 6aiToB) B MaccuBe. KoHCTpyKTOp cO3macT HOBBIH
Oydep Tpebyemoro ob6beMa [Jil XpaHeHHS YKa3aHHOTO KOJIMYeCTBa 3JeMEHTOB, MU Bbl MOXKeTe Y3HaTb,
CKOJIBKO 3JIEMEHTOB XPaHHUTCSl B MacCHBe, BOCIOJb30BaBIINCh CBOHCTBOM length. Hanpumep:

let ints = new Intl6Array(2),

floats = new Float32Array(5);
console.log(ints.byteLength); // 4
console.log(ints.length); // 2

console.log(floats.byteLength); // 20
console.log(floats.length); // 5

3nech co3naeTcs MaccuB ints pasmepoM B Ba aneMeHTa. Kaxxpoe 16-paspsiiHoe Liesioe 4HC/IO0 3aHHU-
MaeT JBa 0ailTa, MO3TOMY BCero MacCHB 3aHMMaeT 4eTbipe Oalta. MaccuB floats umeer pa3mep B NATh
3JIEMEHTOB, MO3TOMY IJIsl ero pasMmelleHus: Tpedyetcst 20 6aiiToB (o ueThipe OakiTa Ha 3neMeHT). B o6oux
cay4asx co3naeTcsl HOBbIH Oydep, HOCTYNHbIH yepe3 cBoicTBO buffer.



TunuaupoBaHHble MaccuBbl 200

NMPUMEYAHUE

Ecnn KOHCTPYKTOP TMNM3MPOBAHHOIO MaccuBa Bbl3blBaeTcs 6€3 aprymeHToB, OH OENCTBYET
Tak, kak ecnu 6bl nony4nn 4Yncno 0. B peaynbtate co3gaetcs TUNUM3NPOBAHHLIN MaccuB, HE
CMOCOBHbLIN XpaHUTb AaHHbIE, NOTOMY YTO Ans 6ydepa BblAeneHo HoMb 6anT namsaTu.

TpeTI/II'/JI croco6 CO3JaHHUA THUIHN3HUPOBAHHBIX MACCHBOB — TIiepefadya KOHCTPYKTOPY oObeKTa B BHE

€IMHCTBEHHOT'O aprymeHra. Takum 0ObEKTOM MOXKET OBITh:

TunusupoBaHHbIi MaccuB. Bce 3jieMeHTBHl 3TOro MacchBa OyAyT CKONHMPOBAHbl B HOBbIE 3JieMeEH-
TBl HOBOT'O THUINHU3UPOBAHHOIO MaccuBa. Hampumep, ecau mnepenath MaccuB int8 B KOHCTPYKTOp
Intl6Array, 3HaueHus int8 OymyT ckomupoBaHbl B 3HaueHus intl6 B HoBom maccuBe. [lasi Ho-
BOTO THUIIM3UPOBAHHOTO MaccuBa OyleT BbleseH HOBBIHA Oydep.

Hrepupyembliii 00beKT. KOHCTpYKTOp OyneT BbI3bIBaTh UTEPATOP 0O0bEKTa, YTOOB! MOJNYUHUTDh 3J1€MEH-
Thbl [JI1 BCTABKK B TUNHM3UPOBAaHHBIM MaccuB. Ecau Kako#-TO U3 3/7eMeHTOB OydeT UMeTb 3HaueHHe,
He COBMECTHUMOE C THIIOM Mpe/iCTaBJeHHs], KOHCTPYKTOP BO3OYAUT OLIUOKY

Maccus. JneMeHTbl MaccHBa OyoyT CKOMMPOBAHBI B HOBBIH THNHU3UPOBAHHBIA MaccuB. Ecin Kakoii-
TO U3 3JeMeHTOB OyleT MMeTb 3HaueHHe, He COBMeCTHUMOe C THIIOM IPeACTaBJEHHS, KOHCTPYKTOP

BO30yIUT OLUHUOKY

e O0BeKT, MOgOOHBII MaccuBy. DByneT HCMob30BaH TaK »Ke, KAK MacCHUB.

B Kaxa0M U3 9THUX CJIyUdeB 6YD,GT CO3J1aH HOBHIU TI/IHI/ISI/IpOBaHHI:Jﬁ MAaCCHB C JAaHHBIMH M3 HUCXOAHOI'O
00beKTa. DTO MOXKET [IPUTroAHTLCA, HallpUMep, Koriaa HOTp66yeTCH WHULUAJU3NPOBATh THHH3HpOBaHHbIﬁ

MacCCUB HEKOTOPbIMH 3HAUEHUAMHU, HallpUMep:

let intsl = new Intl6Array([25, 50]),

ints2 = new Int32Array(intsl);

console.log(intsl.buffer === ints2.buffer); // false
console.log(intsl.byteLength); // 4
console.log(intsl.length); // 2
console.log(ints1[0]); // 25
console.log(intsl1[1]); // 50
console.log(ints2.byteLength); // 8
console.log(ints2.length); // 2
console.log(ints2[0]); // 25
console.log(ints2[1]); // 50

AtoT Kof co3naeT Intl6Array U UHULHMAJU3UPYET €ro MAaCCUBOM C ABYMS 3HaUEHHUSIMH. 3aTeM CO3/a-
eTcss Int32Array ¥ MHULHMAMU3UPyeTCs 3HaueHUsIMH U3 Intl6Array. 3HaueHus 25 u 50 KomupyroTcs
u3 intsl B ints2, moToMy 4TO 3TH [Ba TUIIHM3UPOBAHHBIX MAacCHBa XpaHATCS B pasHbIX Oydepax. Oba

MaccHBa XPaHSAT OAMHAKOBblE UMCJA, HO 1nts2 3aHKMMaeT BoceMb 6alT, a intsl — TOJbKO UeThIpe.
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e A
PA3MEP J3JIEMEHTA

Kakaplii TUNN3MPOBAHHBI MAacCHB COCTOMT M3 MHO)KECTBA 3JIEMEHTOB, U pa3Mep 3JIEMEHTa — 3TO
KOJIMYECTBO OalTOB, COCTaBISIOIIUX KaxAbld yeMeHT. JlaHHOe 3Hau€HUEe XPAHUTCS B CBOWCTBE
BYTES PER ELEMENT KaXJI0ro KOHCTPYKTOpa M Ka)KIOI0 3K3eMILIApa, Oaroaps 4emy Bbl JEIKO
CMOJKETE Y3HATh pa3Mep dJEMEHTa:

console.log (UInt8Array.BYTES PER ELEMENT) ; // 1
console.log (UIntl6Array.BYTES PER ELEMENT) ; // 2

let ints = new Int8Array(5);
console.log (ints.BYTES PER ELEMENT) ; // 1

Kak nokazano B 3TOM IpUMeEpE, BBl MOKETE NIPOYMUTATh 3HAYEHUE CBOKMCTBa BYTES PER ELEMENT
Pa3HBIX KJIaCCOB TUIIU3UPOBAHHBIX MAaCCUBOB, a TAKXKE IK3EMILISIPOB DTHUX KJIAaCCOB.

CXOACTBa TUNMU3UPOBAHHDLIX U 0ObIYHbIX MAaCCHBOB

TI/IHI/ISI/IpOBaHHbIe U 0ObIYHBIE MACCUBBHI HMEIOT HEKOTOpble CXOACTBA, U Bbl y2Ke BHIAEJAH B 3TOU rIJa-
B€, YTO BO MHOTHX CHUTYalHUAX THUIHU3UPOBAHHBIE MACCHUBBI HMCIIOJb3YIOTCH I'IOIIO6HO OOBIUHBIM MacCHBaM.
HaanMep, Y3HAaTb KOJHWYECTBO 9JIEMEHTOB B THUIIM3HUPOBAHHOM MACCHBE MO2KHO C MOMOUIbIO €ro CBOHCTBA
length, d 3JIEMEHTBbl TUIIM3HWPOBAHHOTO MACCHBaA NOCTYIHBI HEMMOCPEACTBEHHO ITO YHMCJ/JIOBbIM HHAEKCAM:

let ints = new Intl6Array([25, 501]);

console.log(ints.length); // 2
console.log(ints[0]); // 25
console.log(ints[1]); // 50

ints[0] = 1;
ints[1l] = 2;

console.log(ints[0]); // 1
console.log(ints[1]); // 2

B sTom mnpumepe cosnaercss HOBbIM MaccuB Intl6Array C IByMsl 3jJeMeHTaMu. YUTeHWe W 3amuch
3JIEMEHTOB MPOU3BOAATCS C NMPUMEHEeHHeM MX YMUCJOBBIX MHJAEKCOB, a NPUCBaUBaeMble UM 3HAUeHUS aBTO-
MaTH4eckH npeobpasytores B 3HaueHus intl6. Ho Ha 3To cxoncTBa He 3aKaHYMBAIOTCS.

NMPUMEYAHUE
B oTnunume ot 06bI4YHbIX MAacCUBOB, pa3Mepbl TUMM3NPOBAHHbIX MAaCCUBOB HENMb3si U3MEHUTb C
MOMOLLbI0O CBOWCTBA length. OTO CBOMCTBO HEOOCTYMHO ANs 3anvcu, NodTomy ntobas
NonbiTKa M3MEHUTb €ro NPOCTO UIHOPMPYETCS B HECTPOrOM PEXUME U Bbl3biBAET OLUMOKY B
CTPOrom.

O6wue Mmetopbl

TI/IHI/ISI/IpOBaHHbIe MAaCCHBBI TaK»Ke BKJIIOUAIOT OOJIbIIOE KOJHUYECTBO MEeTOHOB, qDyHKU,I/IOHaJIbHO 9KBHUBaA-
JIEHTHbBIX OJHOMMEHHBIM METOdaM 0OBIYHBIX MacCcUBOB. B TUNIU3UPOBAHHBIX MaCCHBax ANOCTYIIHBI CJIEAYIO-
e MeTOdbl:
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copyWithin () copyWithin () copyWithin () copyWithin ()
findIndex () findIndex () findIndex () findIndex ()
lastIndexOf () lastIndexOf () lastIndexOf () lastIndexOf ()
slice () slice () slice () slice ()
entries () entries () entries () entries ()

HwmeiiTe B BUAy, uTO, HECMOTPSl Ha (PyHKLHMOHAJNbHOE CXOACTBO C aHajoraMu B Array.prototype,
3TH MeTOAbl AEHUCTBYIOT HEMHOro MHade. MeTonbl THMNH3UPOBAHHBIX MACCHBOB BBINOJHSIOT JOMNOJHHUTEJb-
Hble TPOBEPKHU UYHCJ/OBBIX THIIOB, M BO3BpalllaeMbli MAacCHUB SIBJISI€TCS THUIH3HPOBAHHBIM, a He OOBIYHBIM
MaccUBOM (M3-3a JeHcTBHUS cBOHCTBa Symbol.species). Caenyomui NpocToil NpuMep AeMOHCTPUpPYeT
pasHHULY:

let ints = new Intl6Array([25, 50]),
mapped = ints.map(v => v * 2);

console.log(mapped.length); /] 2
console.log(mapped[0]); // 50
console.log(mapped([1l]); // 100
console.log(mapped instanceof Intl6Array); // true

371ech 1/ CO3[aHHUs HOBOrO MacCHBa Ha OCHOBe 3HaUeHHH B ints ucnosb3yercss Meton map (). PyHk-
sl OTOOpaXKeHHUs YIBaHWBaeT KaxJ0e 3HaueHWe B MacCHBe W BO3BpalllaeT HOBbIH MaccuB Intl6Array.

Te >xe camble uteparopbl

TunusvpoBaHHblE MACCHUBBI UMEIOT Te XK€ TPU UTepaTopa, 4YTO U OObIYHBIE MACCUBBI: MeTO entries (),
MeTon keys() W Meron values(). DTO O3HAuaeT, UYTO THUIM3HPOBAHHblE MACCHBbI, KaK U OObIUHbIE
MacCHBbI, MOXKHO MCMOJb30BaTh B lMKJax for-of u oneparopax paciuupenusi. Hanpumep:

let ints = new Intl6Array([25, 501]),

intsArray = [...ints];
console.log(intsArray instanceof Array); // true
console.log(intsArray[0]); // 25
console.log(intsArray[1]); // 50

IT1oT (parMeHT CO3[aeT HOBBIH MacCHB ¢ HMMeHeM intsArray, colep:KallUi Te Ke JAaHHblE, 4YTO
M TUNU3UPOBAHHBIM MaccuB ints. Omnepatop paclivpeHHsi C JETKOCTbiO MpeoOpasyeT TUINH3UPOBAHHbIE
MacCHUBbl B OObIUHBIE, KaK U Jl0Oble Ipyrue Utepupyemble 0ObeKThI.

Metoabl of() u from()

Kpowme Toro, Bce TUMHM3UPOBAHHbIE MAaCCUBBI UMeIOT cTaThuueckre MeTonbl of () u from( ), melicTBylo-
mue nopobHo mMetonam Array.of () u Array.from(). PasHuua nuiib B TOM, YTO METOAbl TUIU3UPO-
BaHHBIX MacCHUBOB BO3BpalllalOT He OOblUHble, a TUIIH3UPOBAHHBbIE MACCUBBI. HuxKe MPUBOAUTCS HECKOJBKO
IIPUMEPOB UCIOJb30BAHUA 3TUX METOLOB [JIs CO3LaHUS MaCCHBOB:

let ints = Intl6Array.of(25, 50),

floats = Float32Array.from([1.5, 2.5]1);
console.log(ints instanceof Intl6Array); // true
console.log(floats instanceof Float32Array); // true
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console.log(ints.length); // 2
console.log(ints[0]); // 25
console.log(ints[1]); // 50
console.log(floats.length); // 2
console.log(floats[0]); // 1.5
console.log(floats[1l]); // 2.5

Metonbl of () u from() B 3TOM nprMepe co3naloT MaccuBel Intl6Array u Float32Array cooT-
BETCTBEHHO. DTU METOAbI M03BOJISIIOT CO3[aBaTh TUIIM3UPOBAHHbIE MACCHBBI TaK 2Ke MPOCTO, KaK OObIUHBIE.

Pa3nuuus TUNMU3IUPOBAHHDLIX U 0ObIYHbIX MAaCCHBOB

Camoe BaxKHOe OTJIMUHE TUIIH3UPOBAHHBIX MACCUBOB OT OOBIYHBIX COCTOMT B TOM, YTO TUIHU3HUPOBAHHbIE
MacCHBBl He SIBJIAIOTCS OOBIYHBIMH MacCHBaMH. TUIM3HMPOBAHHble MacCUBBl He Hac/edyloT THUN Array, U
Array.isArray() BosBpauaer false njs THUNIHM3UPOBAHHBIX MacCHBOB. Hanmpumep:

let ints = new Intl6Array([25, 50]);

console.log(ints instanceof Array); // false
console.log(Array.isArray(ints)); // false

[lepemeHHass ints — TUNU3MPOBAHHBIK MacCHB, IO3TOMY OHA He SIBJSETCS 3K3eMIIIPOM Array U He
UIEeHTU(PULHPYeTCS KaK MacCHB. DTO BaKHOE OTJIMYHE, MOTOMY YTO, HECMOTPSI Ha CXOACTBA TUITU3WPOBAH-
HBIX U OOBIYHBIX MAaCCHBOB, BO MHOTMX CJy4yasiX TUIHU3UPOBAHHbIE MACCHUBBI A€HCTBYIOT MHAUe.

Pa3nuuusa B noBeaeHuH

OObluHble MacCHBBI MOTYT YBeJMUYHMBATHCH W CXKUMATbCS 10 Mepe ornepauui ¢ HUMH, HO THUIIH3UPO-
BaHHble MacCHBBl BCerjla COXpaHSIIOT CBOH pa3Mep HeHW3MeHHbIM. Hesib3si MPUCBOWTH 3HAUEHHE JEMEHTY
TUIIU3MPOBAHHOTO MacCHBa C HECYILIEeCTBYIOLIMM YHCJIOBBIM HHIEKCOM, KaK 3TO BO3MOXHO C OOBIYHBIMH
MacCHBaMH, IOTOMY UTO TUIIH3UPOBAaHHble MAaCCUBBI IPOUTHOPUPYIOT Takylo onepauuto. Hampumep:

let ints = new Intl6Array([25, 50]);

console.log(ints.length); // 2
console.log(ints[0]); // 25
console.log(ints[1]); // 50

ints[2] = 5;

console.log(ints.length); // 2
console.log(ints[2]); // undefined

HecmoTpsi Ha MOMBITKY MPUCBOUTB YUCJIO O 3JMEMEHTY C MHIEKCOM 2, pa3Mep MacCHBa ints He n3Me-
HMJICSl. 3HaueHHe CBOHCTBa length ocTasoch MpeXHHM, a NPUCBaWBaeMoe 3Ha4eHHe OblJIO OTOPOLIEHO.

TunusupoBaHHBlE MACCHBBI TAK)Ke BBIMOJHSIOT MPOBEPKH, YTOOBI rapaHTUPOBATb HCIOJIb30BaHHE NaH-
HBIX TOJIbKO IOMyCTHMOro Tumna. Jlroboe HenonycTHMoe 3HaueHHe 3amelnaetcs HysaeM. Hanpuwmep:

let ints = new Intl6Array(["hi"]);

console.log(ints.length); // 1
console.log(ints[0]); // 0
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ITOT KOA MbITaeTCs UCMOMb30BaTh CTPOKY "hi" n/s umHuUUManu3auuud Intl6Array. CTpokH siBJs-
IOTCA HEJIONYCTUMBIM THIIOM JAHHBIX AJS TUIHM3UPOBAHHBIX MACCHUBOB, [I03TOMY BMECTO CTPOKH B MAacCCHB
nobasnsercs 3HadeHue 0. CBoiicTBO length MaccuBa nojydaer 3HaueHue 1, U faxe MpPU TOM, UTO 3Je-
MeHT ints[0] cylecTByeT, OH noJsydaet 3HaueHue 0.

Bce MeTonbl, M3MeHSIOIIME 3HAUEHHUS] B TUIIM3MPOBAHHBIX MaCCHMBAaX, HAKJAAbIBAIOT TO XKe caMmoe orpa-
HuueHue. Hanpumep, ecain B map () nepenath (pyHKLHIO, BO3BpALLAOLLYIO 3HaYeHHUe, HEJOMyCTUMOe s
TUNHM3UPOBAHHOIO MAacCHBa, BMECTO 3TOr0 3HaueHus OyneT 3amucal O:

let ints = new Intl6Array([25, 50]),
mapped = ints.map(v => "hi");

console.log(mapped.length); /] 2
console.log(mapped[0]); // 0
console.log(mapped[1l]); // 0
console.log(mapped instanceof Intl6Array); // true
console.log(mapped instanceof Array); // false

[Tockonbky cTpoka "hi" He saB/sieTcs 16-paspsAHBIM LiesbIM YUCJIOM, BMECTO Hee B MAaCCHUB pe3y/bTara
Oynet 3anucad 0. bnaropaps tTakoil KoppeKLHH OLIMOOK MeTOAbl THIIHM3HPOBAHHBIX MAaCCHBOB He BO30YX-
Ja0T OWMOOK B MPUCYTCTBHUH HENONYCTHMBIX NAHHBIX, OTOMY UYTO HENONYCTHMble AAaHHbIe HUKOIJa He
MONaJalnT B MAaCCHUBBHI.

OTcyTcTBYylOLWHME METOADI

HeCMOTpH Ha HaJuWu4he y THINHN3HUPOBAHHBIX MaCCHBOB 00JIBIIOr0 KOJIMUECTBA TeX 2Ke METOd0B, HTO U Y
0OBIYHBIX MacCCHBOB, Y HUX OTCYTCTBYIOT HEKOTOPbI€ THUIIMYHbLIE METObI. HaanMep, cjeayroumune MeToAbl
HE MOoANEePKHUBAIOTCA TUIIU3UPOBAHHBIMHU MaCCHBaMH:

concat () shift ()
rop () splice()
push () unshift ()

Kpome meToma concat (), Bce ocTasnbHble METOAbBl MOT'YT H3MEHSATb pa3Mep MaccuBa. THMHU3MPOBAH-
Hble MacCUBBl HMEIOT (PUKCUPOBAHHBIM pa3Mep, HMEHHO MO3TOMY JAaHHble MeTOAbl HEeJOCTYIHBl IJIsl TH-
NU3HMPOBAHHBIX MaccuBOoB. MeTon concat () He moaaep:KUBaeTcs, MOTOMY UTO Pe3y/bTaT KOHKAaTeHALHUH
ABYX THUITU3UPOBAHHBIX MAacCHBOB (0COOEHHO €CJIM OHHM XPaHSAT JaHHble Pa3HBIX THIIOB) BBITJISIUT COMHH-
TeJIbHBIM, U TaKas ollepalHs, Mpexae BCero, NPOTHBOpeuusa Obl LeasdM NPUMeHeHHS THUIIU3HPOBAHHBIX
MacCHBOB.

AOHOHHMTGH bHbleé MeTOoAbl

Hakoneln, TunusupoBaHHBIE MacCUBbl HMMEIOT [Ba MeTOAa, OTCYTCTBYIOIIMe B OOBIUHBIX MacCHBaX:
set() u subarray(). DTH nBa MeTONa BBIMOJHSIOT MPOTHBOMOJOXKHBEIE ONepalyu: set () Komupyer
COAEePKHUMOe APYTrOro MacCHBa B CYLIECTBYIOLIMKA TUIIU3UPOBAHHBIM MAacCUB, a MeTOM Subarray () HU3BJe-
KaeT 4acTb CyLIeCTBYIOLIEro TUIIH3UPOBAHHOIO MAacCHBa B HOBBIM TMIIM3HPOBAHHBIH MacCHB.

Merton set () mpuHHMMaeT MaccHMB (TUIH3UPOBAHHBIM WM OObIYHBIH) U Heobsi3aTesbHOE CMeLIeHHUE,
onpeneJisdolllee, OTKY[a HaUWHATh BCTABKY JaHHBbIX. EC/M OMYCTUTbH BTOPOH apryMeHT, CMelleHHe MOJYUUT
3HayeHHe MO yMoJsyaHuto, paBHoe 0. JlaHHBIe U3 MaccHBa-apryMeHTa OYAyT CKOMHPOBAHBI B NAHHBIA THIIH-
3UPOBAHHBIH MacCHUB, MPU 3TOM TapaHTHUpyeTcs, YTO OYAYT 3alUCaHbl JaHHbIE TOJNbKO AOMYCTUMbIX THUIIOB.
Hanpumep:
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let ints = new Intl6Array(4);

ints.set([25, 501]);
ints.set([75, 1001, 2);

console.log(ints.toString()); // 25,50,75,100

AtoT Kon co3naer Intl6Array C uyeThipbMsi 3jeMeHTaMHd. [lepBBIll BBHI30B set () ckomupyeT aBa
3HaueHHs B MepBbId U BTOPOH 3JeMeHTbl MaccHBa. BTopoill BbI30B set () mojyyaeT cMelleHHe 2, yKa3bl-
Balolllee, YTO 3HAUEHHUS JOJKHBI 3alIUCHIBAaTbCsl B MACCHB, HAYMHAsl C TPETbEro 3JeMeHTa.

Meton subarray() npuHHMaeT HeoOsi3aTesbHble HauaJbHBI M KOHEUHBIH HHIEKCH (3HaYeHHe W3
3JIeMeHTa C KOHEYHBIM HHJIEKCOM He KOIHUPYeTCsl, Tak Ke Kak B MeTofle slice()) U BO3BpallaeT HOBbIH
TUNU3UPOBAHHBIH MaccHB. MOXXHO OMyCTUTb 00a aprymMeHTa, UyTOObl CO3[aTh MOJHYIO KOMHUIO HCXOAHOTO
TUNU3UPOBAHHOTO MaccuBa. Hanpumep:

let ints = new Intl6Array([25, 50, 75, 1001]),
subintsl = ints.subarray(),
subints?2 ints.subarray(2),
subints3 = ints.subarray(l, 3);

console.log(subintsl.toString()); // 25,50,75,100
console.log(subints2.toString()): // 75,100
console.log(subints3.toString()); // 50,75

B 3ToM mpHMepe M3 OpUTHHAJBHOIO MacCHBa ints co3Mal0TCs TPU THIH3UPOBAHHBIX MaccuBa. MaccuB
subintsl — mnoJiHasi KOMHs MaccMBa ints, TO eCTb CONEPXKHT TO K€ KOJMYECTBO 3JIEMEHTOB C TEMH
Ke 3HaueHHsiMH. Tak Kak JaHHble B MaccHB subints2 KOMUPYIOTCS, HauWHasi C HHOEKca 2, B HeM
OKa3blBalOTCSl TOJIBKO JBa MOCJeqHUX 3jeMeHTa M3 ints (75 u 100). MaccuB subints3 comep:KHT
TOJIbKO J1Ba CPEeIHUX 3JIEMEHTa U3 MaccHBa ints, MOTOMYy UTO MeTon subarray () Obl1 BbI3BaH C IBYMS
apryMeHTaMHd — HadaJibHbIM H KOHEYHBIM HHIEKCaMH.

B 3aknioueHue

Crneundukanus ECMAScript 6 npoposxuna kype, Hauatbiéi B ECMAScript 5, Ha yBesMueHHe TpaKTH-
YeCKOU IIeHHOCTH MaccuBOB. [losiBHJIOCH NBa HOBBIX croco0a CO3JaHUs MacCHMBOB: MeToabl Array.of ()
U Array.from(). Merox Array.from() MoxeT mpeoOpa3oBbIBATh B MaCCHBbl UTepUpyeMble 00beEK-
Tbl U 00beKTbl, Mon00HEIe MaccuBaM. O6a MeTona HacJeoylTCs MPOU3BOIHBIMU KJACCAMH W HUCIOJB3YIOT
CBOHCTBO Symbol.species nJsi omnpejesieHUsl THIa BO3BpalllaeMOro 3HauyeHUs (Opyrue HacJenyemble
MEeTO/Ibl, BO3BpAlIlalOl[He MAaCCUBbI, TAK¥XKEe HCMOJB3YIOT CBOMCTBO Symbol.species).

Y MaccHBOB TMOSIBUJIOCH W HECKOJbKO HOBBIX MeTomoB. Mertonbl £i11() u copyWithin() gmator
BO3MOXKHOCTb 3aMeHsSiTb 3JeMeHThl MaccuBa. Mertoasl find() u findIndex() ymo6HO HMCMOJb30BAaTh
IJI51 TIOUCKa TepBOro 3JeMeHTa B MacCHBe, COOTBETCTBYIOLIEro HekKoTopoMy KpuTeputo. Meton find ()
BO3BpAlLlaeT MepPBbId JEMEeHT, COOTBETCTBYIOIIUHA KpUuTeprio, a £indIndex () Bo3BpallaeT UHIAEKC.

TunusvpoBaHHble MacCHBBI (DOPMAJbHO He SIBJSIOTCS MacCUBaMM, MOTOMY 4YTO He Hac/ledylT THII
Array, HO OHM BBHITJIIAAT U JEHUCTBYIOT KaK MAacCHBBI. [MIU3UPOBAHHbIE MACCHUBBI MOTYT COepKaTb HaH-
Hble JII0OOro M3 BOCBMHM Pa3HbIX UMCJOBBIX THUIIOB U pasMellaloTcs B oobekTax ArrayBuffer, npencras-
JAOWUX OUTBl YKCJA WK TO0CJAe0BaTeNbHOCTH 4YUCeJ. TWNH3MpOBaHHble MAcCHBBI oOecreyuBaloT OoJjee
3(ppeKTUBHBIH cOCOO BHINOJIHEHUSI apU(PMETHUECKUX ONepaluil, MOTOMY UTO 3HaYeHUsl He MpeoOpasyroTcs
B3al W BIepel Mexay (opMaTaMH, KaK 3TO MPOUCXOMUT TPH HCMONb30BAHWU YMCI0BOTO THMa JavaScript.
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O6bekT Promise M aCMHXPOHHOE NPOrpaMMHpoBaHUe

OpnHa M3 caMmblx MOLIHBIX ocobeHHocTed JavaScript — mpocToTa acCMHXPOHHOIO MPOrpPaMMHPOBAaHMUS.
Kak 513blK, co3naHHbl# ans BcemupHod nmaytuHbel, JavaScript nos:xeH Obl1 UMeThb BO3MOXKHOCTb OTBeYaTb
Ha aCMHXPOHHble NeHCTBHUS M0Jb30BaTeJsl, TaKhe Kak LIeJYKH MBILIbIO W HaxKaThsd KJaaBull. DpedMBOpK
Node.js croco6cTBYeT MprMeHeHHIO MPHUEMOB aCMHXPOHHOr'O TporpaMMupoBaHus Ha JavaScript ¢ mpume-
HeHHeM OOpAaTHBIX BbI30BOB KaK asbTePHATHBBI COOBITHSIM. Ho ¢ yBe/MueHHeM KOJHMYeCTBa NPOrpamM,
UCIIOJIb3YIOLMX MPHeMbl aCHHXPOHHOI'O NPOrPAMMHPOBAHMS, CTal0 OYEBUAHO, YTO COOBITHS U OOpaTHbIE
BbI30Bbl He 00/1a1al0T JOCTAaTOYHOW LIMPOTOH BO3MOXKHOCTEH [Jisl YAOBJETBOPEHUS BCeX MOTpPeOHOCTeH.
Jns1 perienuss aTol npobseMbl OblId pa3paboTaHbl 0OBEKTHl ACUMHXPOHHBIX BBIUKCJIEHUN Promise.

O6bekTh Promise — elle 0fiHa Pa3HOBUAHOCTb aCHHXPOHHOTO MPOrPaMMHUPOBAHUS, U OHHU AEHUCTBYIOT
NoJ0OHO CBOUM aHaJOraM B APYIUX f13bIKaX. Tak ke Kak COOBITHSl U 0OpaTHBIe BbI30BbI, 00BEKT Promise
onpefie/iieT HEKOTOPBIH KOJ, KOTOPHIH JOJ2KeH OBITb BBINOJIHEH T103[Hee, HO OHU TaKxKe SIBHO COOOLIAIOT,
OBl JIU 3TOT KOJ BBINIOJIHEH YCIEIIHO WJM noTepres Heynady. O6bekTbl Promise MOXHO OObeIMHATb
B LIeTIOYKH B 3aBUCHUMOCTH OT yClleXa WJIM HeydauM, YTO CHesaeT Ball Ko OoJiee JIeTKMM [/ UTEHHS U
OTJaJKH.

B sToil ryiaBe pacckasbiBaeTcsl 0 TOM, Kak padoTaioT oO6bekThl Promise. OnHako AJs MOJHOTO MOHHU-
MaHHSl BaXKHO 3HaTb HEKOTOpblE OCHOBHbIE MOHSITHS, HA KOTOPBIX OCHOBBIBAIOTCH OOBEKTbl aCHHXPOHHBIX
BBIUUCJICHUH.

OcHOBbI aCUHXPOHHOIO NPOrpaMMHUpPOBAHUSA

JBuxku JavaScript onuparoTcs Ha MOHATHE OJHONOTOYHOrO LHMKJa coObTHH. [lon odronomounvim
(single-threaded) 3mech mompasyMmMeBaeTcsl, YTO B KaXK/AblH KOHKDETHbIH MOMEHT BPEMEHH BBITOJHSETCS
TOJIBKO OOUH (pparMeHT Kona. CpaBHUTE 3TO ¢ APYTHMH sI3bIKAMH, TaKUMH Kak Java uiau C++, rae ofHo-
BPEMEHHO MOXKeT JeHCTBOBAaTb HECKOJIbKO MOTOKOB, BBIMOJHSIOLIUX pa3Hble (parMeHTh Kona. [lonaepxka
M 3alllUTa COCTOSIHUS, KOTJAa Cpa3y HECKOJbKO (parMeHTOB KOAA MOTYT YUTaTb U HU3MEHATb 3TO COCTO-
siHUe, SBJISeTCS CJ0XKHOU 3ajavell U HepeJKO — HCTOUYHHKOM OLIMOOK B MHOTONOTOYHOM MPOrpaMMHOM
obecrieyeHuH .

JBrxku JavaScript MoryT BBIIONHATH ONHOBPEMEHHO TOJBKO OAMH ()parMeHT Kola, MO3TOMY OHHU
IOJI’KHBI CJI€IUTb 32 TeM, KaKOW KOJ TpefHa3Ha4yeH MAJis BBINOJHEHHUS. DTOT KO COXpaHSeTCs B o4epenu
3anaHui. Besaku#l pas, korma mnosiBiasieTcsi pparMeHT KONa, TOTOBBIM K BBIOJHEHUIO, OH A00aBJjsieTcs B
ouepedv 3adanuti. Korna nBuxXok JavaScript 3aBepiuaer BbiMoJHeHHE KOAA, LMK/ COOBITHH BBITOJHSET
clenyollee 3a1aHue U3 ouepenu. L[{uka cobvimuri — 3TO mpouecc BHYTpU ABHXKKa JavaScript, koTopbiit
CJE€UT 3a BBIIIOJIHEHUEM KOZa W yIIpaBJ/sieT oyepelbto 3afiaHui. Fime#dTe B BUIY, UTO MOCKOJ/bKY 3afaHUs
Haxo[sTCsl B OYepeld, OHH BBIMIOJIHSIOTCS T0CJe0BaTeNbHO, OT MePBOT0 K MOCJAEHEMY.
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Mopenb cobbiTUM

Korpa mosb3oBatesb IlesKaeT Ha KHOMKEe WKW HaKUMaeT KJaBUIIY Ha KJaBUaType, TFeHepUpyeTcs
coObITHe, Takoe Kak onclick. B oTBeT Ha medcTBHe MOMB30BATENS 3TO COOBITHE MOXKET N0OABUTH HOBOE
3a/laHle B KOHell ouepeqd. DTO camas nmpoctas ¢opmMa acCMHXPOHHOIO MporpaMMupoBaHus Ha JavaScript.
Kon o6paboTurika coObITUH He Oy[eT BBINOJIHEH, I0KA He BO3HUKHET COOBbITHe, @ KOTAA OH BbINOJIHSAETCS,
noJiyuaeT COOTBETCTBYIOLINN KOHTeKcT. Hanpumep:

let button = document.getElementById("my-btn"):;
button.onclick = function(event) {
console.log("Clicked");

B stom npumepe Bri3oB console.log("Clicked") He mpousoiner, MoKa M0JAb30BaTeNb He IIeJK-
HeT Ha KHonke. Korna nmpousoiier wie/n4ok, (pyHKLHMS, IPUCBOeHHAas cBoHcTBY onclick, no6aBasercs B
odepelb 3alaHUH U OyZeT BBHINOJHEHA MO 3aBepLUEHUU BCeX MpeAllecTBYIOUIUX el 3a1aHuH.

CoObITHS PEKPACHO MOAXOAAT AJ51 IPOCTHIX B3aUMOIEHCTBUIH, HO 0ObelHHEHHE B 11€MTOUKY HECKOJbKHUX
pPasHbIX aCHHXPOHHBIX BBI30BOB BECbMa YCJOXKHSIET 33[a4y HU3-3a HeEOOXONWMOCTH IPABUJBHO ONpPeeUTh
nesb (button B 3TOM nmpuMepe) /s Kaxka0ro coouiTusi. Kpome Toro, Bel JOMKHBI rapaHTHPOBATh, UTO BCe
00paboTUUKU COOBITUH OyAyT H0OaBJIeHBl K MOMEHTY, KOrga coObiTHe BO3HUKHET B MepBbli pa3. Hanpuwmep,
ec/IM 1LeJYOK Ha KHOMKe MPOM30HMIeT A0 TOro, Kak OyneT ycTaHOBJeH o0paboTuMK coObiTHsl onclick,
HU4Yero He npousoiner. CoObITHS yIOOHO HCIOJMB30BAThH [J/I51 OPraHU3alMK OTKJHKA B OTBET HA JNeHCTBHUS
M0JIb30BaTeN U ApPYyrve HeyacTble MPOUCLIECTBHS, HO OHM OKa3blBAIOTCS CJAMILKOM HerHOKHMH AJs OoJsee
CJIOXKHBIX CUTYaLHUH.

O6paTtHble BbI3OBbI

®peiimBopk Node.js mpoaBuraet ysayduleHHYI MOJeJb aCMHXPOHHOI'O MPOrpaMMHPOBAHHS, OCHOBaH-
HYI0 Ha oOpaTHbIX Bbl3oBax. 1la6/i0H 0OpaTHBIX BBI30BOB HAlOMHHAeT MOAEJb COOBITHH, MOTOMY 4YTO B
HeM AaCHHXPOHHBIH KOJ He BBINOJHSAETCS N0 HeKOTOPOHM TOYKM BpeMeHM B OyayuieMm. M orinuaercs rtew,
4TO (PYHKLHS AJ/151 BbI30Ba IepelaeTcs B apryMeHTe, KaK [T0Ka3aHO HUXKe:

readFile("example.txt", function(err, contents) {
if (err) {
throw err;

console.log(contents);

})

console.log("Hi!");

B stom npumepe nemMoHcTpHpyeTcs TpaguuMOHHBIN 151 Node.js cTuab odopmaeHus: GyHKUHHA 06paTHO-
ro BbI30oBa — cHauasra owubka (error-first). @yukuus readFile () moJ/KHA MPOUYUTaATh (hala ¢ AKMCKa
(ums1 patina mepenaeTcss B MEPBOM apryMeHTe) W 3aTeM BbIMOJHHTbH OOPAaTHBIH BBI30B (BbI3BAaTh (PYHKIIMIO
BO BTOpoM aprymeHTe). Ecin B mpouecce uteHus paiiyia BO3HHKJ/A OLIMOKA, 0OBEKT OLIMOKH Tepenaercs
(yHKLMH 0OpaTHOro BbI30Ba B apryMeHTe err; B NIPOTUBHOM cJydae B apryMeHTe contents nepenaercs
comepxumoe (aina.

Oyukuus readFile (), ucnonb3yomas wabjgoH 06paTHEIX BbI30BOB, HEMEIJEHHO HAaYMHAET BBITOJ-
HAATbCS M MPHUOCTAHABJMBAETCs, KOrJa HauMHaeTcsl yTeHUe (aiina ¢ aucka. JTo o3HayaeT, YTo console
.log("Hi!"™) BbIBegeT CBOI0 CTPOKY cpasy mocJje Bbli3oBa readFile(), HO 40 TOro, Kak console
.log(contents) BbiBeneT X0Tb uTo-T0. Korna readFile () 3aBepuiuTcsl, OHa NO00ABUT B KOHel| OYe-
peny HOBOe 3afaHue ¢ QyHKIHeH 0OpaTHOTO BbI30BA U ee apryMeHTaMH. DTO 3aJaHHe BbIIOJHUTCS cpasy,
KaK TOJIbKO OYyAyT BBIIIOJIHEHBI BCe MpelIeCTBYIOLINe 3aJaHHUs.
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[Ila6noH 0OpaTHBIX BBI30OBOB OoJiee THOKHi, 4eM COOBITHS, MOTOMY UTO COCTaBJEeHHE LieroyeK M3 00-
paTHBbIX BbI30BOB peasnuayeTcsi npoiie. Hanpumep:

readFile("example.txt", function(err, contents) {
if (err) {
throw err;

writeFile("example.txt", function(err) ({
if (err) {
throw err;

console.log("File was written!");

})
});

B sTom npumepe ycnewHbli Bbi3oB readFile () NpUBOAMT K APYrOMY acMHXPOHHOMY BBI3OBY — Ha
3TOT pa3 ¢yHKUMH writeFile(). ObOpaTute BHMUMaHHe, UTO B 00eHMX (DYHKUHUSX HCIOJNb3YeTCs OAUH
U TOT e 1abJoH npoBepku err. Korma readFile() 3aBepluuTcsi, oHa N00ABUT B ouepelb 3aJaHue,
KOTOpOe BbI30BeT (hyHKUMI0 writeFile (), ecau He GyneT o6HapyxkeHO oHOOK. 3aTeM writeFile ()
n00aBUT 3a/laHUe B ouepeflb, KOrAa 3aBepLUHT paboTy.

AtoT mwabsoH paboTaeT HOBOJBHO XOPOLIO, HO Bbl OBICTPO 3aMeTHTe, YTO Osaropapsi mabJoHy TOnasau
B ad obpamHoix 86130808 (callback hell). An oOpaTHBIX BbI30BOB BO3HHKAeT, KOTAA MPHUXOAUTCS MHCATh
CJIMIIKOM MHOTO OOpaTHBIX BBI30BOB, BJIOXKEHHBIX APYT B Apyra, HanpHUMep:

methodl (function(err, result) {
if (err) {
throw err;
method2 (function(err, result) {
if (err) {
throw err;
method3 (function(err, result) {
if (err) {
throw err;
method4 (function(err, result) {
if (err) {

throw err;

method5 (result);
})s
})s
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1)
})s

B pesynbTare B/IOKE€HUS HECKOJNBKMX BbBI30BOB METOJOB, KaK B JAaHHOM IpHMepe, KOJ IOJydyaeTcs 3a-
MyTaHHBIM, TPYAHBIM JJIsl U3yueHHUs U oTaankd. Kpome Toro, obpaTHble BBI30BHl MOPOKAAIOT MPOOJIEMBI,
Korjia TpebyeTcsl peann3oBaTh 6oJee CI0XKHYI0 (PYHKIIMOHAAbHOCTh. Hanpumep, Kak ObITh, ey xKeJaTeb-
HO, YTOObI 1B€ AaCHHXPOHHbIE ONepalHH BHIMONHSAIUCH NapajljiesbHO U YBEAOMJISJIHM OCHOBHYIO IPOrpaMMy O
cBoeM 3aBepuieHUn? Kak ObITh, eciu TpeOyeTcst OAHOBPEMEHHO 3aMyCTUTh BE aCHHXPOHHbIE OMepaltH, HO
UCII0JIb30BATh Pe3y/bTaT TOJbKO TOH, YTO 3aBepLIU/ACh NMepBOH? B Takux cayyasix NpUaeTcs OTCJ/eKUBaThb
BBIMIOJIHEHHE OO0JIbILIOr0 KOJHYECTBAa 0OpAaTHBIX BHI30BOB U olepauuid yOOpPKH Mycopa, U TakKhe CUTyalUH
CYLLECTBEHHO YIpoIlalT 00beKThl Promise.

OcHoBbl 00beKTOB Promise

O6bekT Promise C/OyXUT XpaHUJUILEM [Js1 pe3yJbTaTa aCUHXPOHHOW omepauuu. Bmecto moamucku
Ha coObITHe WJIM Tepefiadyd 0OpaTHOro BbI30Ba B (DYHKLHMIO MOXKHO MPOCTO BepHYTb 00beKT Promise, Kak
M0KAa3aHO HHUXKe:

// readFile "obemaeT" (promises) 3aBepUUTL BHIIOJIHEHUE
// B HEKOTOPHM MOMEHT B OyOymem
let promise = readFile("example.txt");

3nech (yHKuMs readFile() He HayHeT yuTaTh (alll HeMeNJIEHHO — 3TO IMPOM3OUIET MO3JHEe.
BwmecTo 3TOro yHKUHMsA Bo3BpallaeT o0beKT Promise, MpeAcTaB/sOILINNA aCUHXPOHHYIO OMepaluio uTe-
HUSI, pe3yJbTaT KOTOPOH Bbl cMoxKeTe oOpaboTaTh B OynylieM. PakTuueckass o6paboTka pedy/abraTa OyneT
3aBHCETb OT TOTO, KAaK 3aBepLIUTCS »KU3HEHHBbIM LHKJ 00beKTa Promise.

XXu3HeHHbIM UUKN 0ObeKkTa Promise

Kaxnapiii 06beKT Promise npoXoAUT KOPOTKUH *KU3HEHHBIA LUKJ, HAUHHASl C COCMOAHUSL OHCUOAHUSL,
KOTOpOe YKa3blBaeT, UTO aCHMHXPOHHAsl orepaius elle He 3aBepimugach. O6beKT Promise B COCTOSIHUU
OXKHJAHUS CUUTAeTCs Heycmanosusuwiumcs. B npeapiayiieM npuMepe pyHkuus readFile () Bo3Bpauiaer
00beKT Promise B COCTOSIHUM OxHAaHHUA. Kak TOJNbKO aCHHXPOHHAsi onepalus 3aBepLIUTCs, OObeKT
Promise cuuTaeTcs ycmaro8UBULUMCS VW TIEPEXOIUT B OfHO U3 JBYX BO3MOXKHBIX COCTOSIHUH:

e BoinosHeHo. AcHHXpPOHHAs OTepaLys BBIIOJHEHA YCIIELIHO.

e OTka0HeHO. ACUHXPOHHAs Omepalus 3aBeplIU/ach Heynadeld HM3-3a OLIMOKU WJIH 110 KaKOH-TO ApY-
TOM MpUUUHE.

BHyTpenHee cBoiicTBo [ [PromiseState] ] mosyuaer 3HadeHue "pending" (oxupanue), "fulfi-
lled" (BbimosiHeHO) MK "rejected" (OTKJOHEHO), OTpaXkalllee COCTOsSIHHE 00beKTa. DTO CBOHUCTBO
He 3KCMOPTHUPYyeTCs 0ObeKTaMU Promise, MNO3TOMY ONpefesUuTh UX COCTOSIHWE MPOrPaMMHO HEBO3MOXKHO.
Ho ¢ nomouibio MetTona then () MoxKHO 3aMporpaMMHPOBATh BBIIIOJIHEHHE HEKOTOPBIX NEHCTBUH, KOTOpPble
NOJIKHBI BBITNOJHATBCS NIPU CMeHe COCTOsSIHUS 00beKToM Promise.

Meton then() nMeeTcs Bo Bcex oObekTax Promise W npuHUMaeT ABa aprymeHTa. [lepBwiii apry-
MeHT — (PYHKLUS, KOTOpast A0JKHA ObITh BbI3BaHA M10OCJE YCIELIHOr0 BBIIOJHEHNUSI ACHHXPOHHOH OllepalHtu.
E#l 6ynyT nepenaHel Bce fAaHHblE, CBS3aHHble C ACHHXPOHHOH omepauueil. Bropoil aprymeHT — (hyHKLUS,
KOTOpasi 1o/>KHa ObITh BbI3BaHA B cjyudae Heynauu. Eil TakxKe OyAyT nepenaHbl Bce JaHHble, OMUChIBAIOLINE
NPUYUHY HEYIauH.
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NMPUMEYAHUE
JTiobon o6BbeKT, peanusylowmin MeTod then (), OnNUCaHHLIN B npeablgywiem absale,
HasblBaeTcsa thenable-o6bekmom'. Bce 06bekTbl Promise sBnaiTcsa thenable-o6bektamu,
HO He Bce thenable-06bekTbl NpeaCTaBNAT aCUHXPOHHLIE Onepauni.

! TocnoBHO: «06beKT ¢ MeTooM then()». DTOT TepMun ucnonb3yercs B cnienuduramun ECMAScript 6. — ITpumeu. nep.

O6a aprymeHTa Mertona then() sBJAAIOTCS HeoOs3aTeJNbHBIMHM, TO €CTh Bbl MOXETe IepelaBaTb eMy
JtoOble KOMOMHALMK 06pabOTUMKOB YCIELIHOr0 U HeYCIelIHOro 3aBepllieHusl onepauuu. Hanpumep, B3ras-
HUTe Ha cJefyIollue BbI30Bbl MeTona then():

let promise = readFile("example.txt");

promise.then(function(contents) {
// BHIIIOJIHEHO
console.log(contents);

}, function(err) {
// OTKJIOHEHO
console.error(err.message);

})

promise.then(function(contents) {
// BEHIIOJIHEHO
console.log(contents);

})

promise.then(null, function(err) ({
// OTKJIOHEHO
console.error(err.message);

})

Bce Tpu BrI30Ba then () omepupyloT ¢ ogHUM U TeM ke 00beKTOM promise. [lepBbiil roToB 06pa-
60TaTb yCIelIHOe W HeyCIellHOoe 3aBeplleHHe onepauuu. Bropoll oOpabaTbiBaeT TOJNBKO yCIELIHOE 3aBep-
lIeHHe; OWUOKK OyayT NPOCTO UTHOPUPOBAThCSA. TpeTHil oOpabaThiBaeT TOJbKO HeyClellHOe 3aBepllieHHE;
yCIelIHoe 3aBeplueHHe UTHOPUPYeTCS.

O6bekThl Promise uUMeIOT Takxke MeTof catch(), meHcTByIHH nogo6Ho Metony then (), Korma
ornpenesiseTcss TOAbKO 00paboTuuK oTKasza. Hampumep, cnenytouire Bbi3oBbl catch() u then() ¢yHK-
LMOHAJIbHO 3KBUBAJIEHTHBI:

promise.catch(function(err) ({
// OTKJIOHEHO
console.error(err.message);

})

// TO Xe camoe:

promise.then(null, function(err) {
// OTKJIOHEHO
console.error(err.message);

});

Metonpl then() u catch() npenHasHaueHbl IJii COBMECTHOTO HCIOJb30BAHUS C 11eJbl0 MPaBUJb-
HOH 06paboTKH pe3ysbTaTa aCHHXPOHHOH omepanyu. DTa CUCTeMa Jyullle, YeM HCIO0Jb30BaHHe COOBITHIN
U 0OpaTHBIX BbI30BOB, MOTOMY UTO $ICHO YKa3blBaeT, KaK 3aBeplIWJach ONepalusi: YCIelHO UJIU Heyclell-
HO. (OObIYHO COOBITHSI He BO30OYXKIAIOTCS B Cjydae OIIHOKH, a B OOpaTHBIX BbI30BaX HaA0 TMOMHHTbH O
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HeoOXOMUMOCTH MPOBEPSATh APIYMEHT, MpeAcTaBasomui omnokKy.) Ho nomHuTe, 4TO ecnu He yKasatb 00-
paboTUMK OTKa3a, Bce OLIMOKHM OYAYyT MPOCTO UTHOPUpPOBaThes. Beerna noakJ/touaiite 06paboTurK 0TKa3a,
Jlaxke eC/JIM OH IPOCTO BBIBOAUT CO0OLIeHUS 00 OLIMOKaX B KOHCOJb.

O6paboTYMK YCHELIHOTO WJIM HEYCIEIIHOro 3aBeplleHns onepaunn OyneT BbI3BaH, JaKe eC/U MOAKJIIO-
YUTh €ro MOCJe TOro, Kak 00beKT Promise yCTaHOBUTCS. DTO MO3BOJsET N00aBJATh 00pabOTYMKH B
J1000¥ MOMEHT C TapaHTHeH, 4To OHM OyAyT Bbl3BaHbl. Hanpumep:

let promise = readFile("example.txt");

// nepBoOHauanbHHE 06paboTuMK YCHENHOIO 3aBEepleHUs
promise.then(function(contents) {
console.log(contents);

// mobaBuTb eme onouH obpaboTuuk
promise.then(function(contents) {
console.log(contents);
1)
)

B sToM npumepe 06paboTUMK YCIEIIHOTO 3aBeplleHHst No0aBJjseT elle OAWH 00pabOTUMK YCIEIIHOro
3aBeplLIeHHs B TOT XKe 00beKT Promise. B 3TOT MOMEHT acHHXpOHHAas onepalus yxe yCIelIHO 3aBepLUIn-
Jlacb, MO3TOMY HOBBIH 00pabOTUMK A00aBjsieTcs B ouepelb 3aJlaHUH U OyneT BbI3BaH I0OCJ€E BbIMOJHEHUS
BCeX MPeAIIEeCTBYOMNX 3agaHui. O6paboTUNKH 0TKa3a HeHCTBYIOT TOYHO TaK XKe.

NMPUMEYAHUE
Kaxgblh BbI3OB then () UM catch () co3gaeT HOBOe 3aJaHue AN1s BbIMONMHEeHUs nocne Toro,
Kak 0bbekT Promise OyaeT ycrtaHoBneH. Ho 9T 3agaHusa nomewarTcs B OTAENbHYHO
oyepenpb, npefHasHavyeHHyK chneumanbHO AN HyX4 OObekToB Promise. 3HaHMe BcCex
petanen paboTbl 3TOM BTOPOM oO4Yepean 3agaHun He TpebyeTca Ons MOHUMMaHMUS
0cobBEeHHOCTEN UCMONb30BaHUA O0OBLEKTOB Promise. [locTaTOMHO MOHMMATb, Kak BOoOOLLEe
AencTByeT ovepenb 3ajaHun.

Co3paHMe HeyCTaHOBUBLUMXCA 00bekTOB Promise

HoBble 06bekThl Promise co3paloTcsl ¢ MOMOLIbIO KOHCTPyKTOpa Promise. OH npuHUMaeT eaMH-
CTBEHHBIH apryMeHT: (pyHKIHIO, KOTOPYIO HAa3bIBAIOT UCNOLHUMEAEeM, COLECPKALLYIO KO HMHHULHKAIU3ALUN
oobekTa. McmosmHutenio mepenaiTcsi ABe (QYHKUIMHM C MUMeHaMH resolve() u reject(). PyHkuug
resolve () BbI3bIBaeTCS, KOTA UCIOJHUTE/b 3aBeplIaeTCsl yCIeXOM, YTOObl COOOLINUTb, YTO OOBEKT IO-
TOB K YCTAHOBKe, a (pyHKUUS reject () coolliaeT, 4TO UCIOJHUTEJb MOTEPIIes Heyaauy.

Huxke npuBoanTcs npumep ucnonb3oBanust Promise B Node.js nis peanusauuu pyHkuuu readFile(),
KOTOPYIO Bbl BUJEJIM BbIILIE B 3TOW IJIaBe:

// Tpumep u3 Node.]js
let fs = require("fs");

function readFile(filename) {
return new Promise(function(resolve, reject) {

// 3anyCTHUTHL ACHHXPOHHYI OIEepaliHio
fs.readFile(filename, { encoding: "utf8" }, function(err, contents) {
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// TPOBEPUTH HAJIMUUE OWUOKU
if (err) {

reject(err);

return;

// ecrnu $aiyl NpouuTaH YCIIEMHO
resolve(contents);

let promise = readFile("example.txt");

// mopkmouuTs oba obpaboTuuka

promise.then(function(contents) {
// BHIIOJIHEHO
console.log(contents);

}, function(err) {
// OTKJIOHEHO
console.error(err.message);

})s

B sTom npumepe BcTpoeHHbIH B Node.js acuHXpoHHBIH Bbl30oB fs.readFile() 3ak/aioueH B 00BEKT
Promise. Mcnonnurenp nepenaet nu6o oObeKT OWIMOKH B BbI30B reject (), qubo comepxkuMoe (aiaa
B BbI30B resolve().

MwmeliTe B BHAY, YTO WCIIOJNHHUTEJNb 3allycKaeTcsl cpa3y e, KakK TOJbKO BbI3biBaeTcsl readFile().
Korpa ucrnonHutesb Bbl3biBaeT resolve () unu reject (), B ouepenb noOaBjsieTcs 3aJaHue, KOTOpoe
BBIMIOJIHUT YCTAHOBKY 00beKkTa Promise. DTo Ha3blBaeTCs nAaHuUpO8aHuem 3a0aHus, W eCJIU BaM MPUXO-
JIUJI0Ch UCTOJIb30BaTh (PyHKUHMIO setTimeout () uan setInterval (), Bbl JO/KHBI y2Ke ObITb 3HAKOMBI
c 3TuM mnoHsitueM. [lnanupys 3amanue, Bbl n00aBjsieTe HOBOe 3aJlaHHe B o4yepelb, KaK Obl roBopsi: «Bbl-
NOJIHUTb €ro He NpsIMO cedyac, a no3nHee». Hanpumep, ¢pyHkuus setTimeout () mno3sosseT ykasaThb
3a/lepKKy nepen no6aBjeHHeM 3aaHUSl B Ouepelb:

// nobaBuTe 3Ty PYHKIMIO B ouepenb 3amaHuit uepes3 500 mc
setTimeout (function() {

console.log("Timeout");
}, 500)

console.log("Hi!");

ITOT KoJ 3al/aHupyeT noOaBieHUe 3agaHus B odepenpb uepe3 500 mc. JIBa Bbi3oBa console.log()
BBIBELYT CJeyIollee:

Hi!
Timeout

Bnaronapsi 3amepxxke B 500 Mc BbIBOA (DYHKLMH, NepenaHHOH B setTimeout (), mosBUJCS MOCHe
TEKCTa, KOTOPHIH BbiBeJs BbI30B console.log("Hi!").

O6bekThl Promise aelcTBYIOT MoxoxuM o6pasoMm. McnosnHutenb ob6bekTa Promise BhINOJHSETCH
HeMeJJIeHHO, TO eCTb IIpPeXJe, YeM BBINOJHHUTCA JI000H KOI, HaXOAALIMHCA HHXKe B HUCXOLHOM TeKCTe
cueHapusi. Hanpumep:
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let promise = new Promise(function(resolve, reject) {
console.log("Promise");
resolve();

b))
console.log("Hi!");
ITOT (PparMeHT BbIBEJET

Promise
Hi!

Bri3oB resolve () 3amycTUT aCMHXPOHHYIO onepanuio. PyHKUKH, NepenanHele B then () u catch(),
BBINIOJIHSIIOTCS aCUMHXPOHHO, MOTOMY 4TO TakxKe [00aBJ/SIOTCS B ouepenb 3anaHuid. Hanpuwmep:

let promise = new Promise(function(resolve, reject) {
console.log("Promise");
resolve();

})

promise.then(function() {
console.log("Resolved.");

b
console.log("Hi!");
ITOT TPUMEp BbIBEIET:

Promise
Hi!
Resolved

O6patuTe BHUMaHHe: XOTsl BbI30B then () HaXoAWUTCS BBIIE CTPOKH C MHCTPYyKLMeH console.log
("Hi!"), 3TO He 3HA4YUT, UTO OH 6yﬂeT BBITTIOJIHEH paHbHKB(B OTJIMYHE OT HCHOHHHTeﬂH).ITquHHa B
TOM, YTO 00paGOTYMKH YCIHELIHOTO W HEeYCIEIIHOr0 BBIOJHEHUS OfNepalryd Bcerna N00aBJsIOTCS B KOHeLl
oyepenu 3aJaHUuM — I0CJe TOro, KaK HUCIOJHUTE/b 3aBEPLIUTCS.

Co3paHue ycTaHOBUBLUMXCA 06bekTOB Promise

KoHcTpykTOop Promise OT/IIMYHO MOAXOAMT A/ CO3[aHMSI HEYCTAHOBUBLIMXCSH 00beKTOB Promise
6sarofapsi IMHaMH4ecKod Npupofe ucnosnHutesned. Ho ecau HeoOxonumo co3nath 00beKT Promise, npen-
CTaBJIAIOLUIMH €INHCTBEHHOE N3BECTHOE 3HAUEHHe, HET CMbIC/IA TJIAHUPOBATh 3a7aHKe, KOTOPOe MPOCTO Iie-
penacT 3HaueHHe B BbI30B (PyHKLUHUU resolve (). BmecTo 3TOro MOXXHO BOCMOJIb30BAThCS OAHUM M3 ABYX
MeTOJ0B, UTOOBl CO3[aTh YCTAHOBUBILHHCA 00beKT Promise ¢ 3aJaHHBIM 3HaUEHHEM.

Ucnonb3oBaHue Promise.resolve()

Meton Promise.resolve () npuHUMaeT eIUHCTBEHHBIH apryMeHT U BO3BpallaeT 00beKT Promise
B COCTOSIHUM <«BBIMIOJIHEHO». 3HAUUT, B JAHHOM CJlyyae He MPOMCXOAUT IJIAaHUPOBAHHUS 3aJaHUs, U BaM
HY>KHO N00aBHUTb OIMH HJIHM HECKOJbKO 0OpaGOTUMKOB YCIELIHOTO BBIIOJHEHHS, YTOObl H3BJieUub 3HaYeHHe
u3 obbekTa Promise. Hanpumep:



OcHoBbl 06bekToB Promise 214

let promise = Promise.resolve(42);

promise.then(function(value) {
console.log(value); // 42

}) s

ITOT (parMeHT Kola Co3[aeT YCTaHOBUBLUIHKCA 006beKT Promise, mosToMy o6paboTUHK yCIELIHOrO
BBITIOJIHEHHUS MOJYYUT 3HadeHre 42. Eciu B 3TOM npuMepe onpenennTb 00pabOTUMK Heyoaud, OH HUKOTAA
He OyZieT BbI3BaH, TIOTOMY YTO AAHHBIK 00BbeKT Promise HHUKOIZA He OKaXKeTCsd B COCTOSIHUU «OTKJIOHEHO».

Ucnonb3zoBaHne Promise.reject()

AHaNOrHUHO MOXKHO cO31aBaThb OOBEKTH Promise B COCTOSIHHH «OTKJIOHEHO», HCIOJb3Yys MeTO.
Promise.reject (). OH nmeiicTByeT momno6Ho Merony Promise.resolve (), 3a UCKJIOYEHHUEM TOTO,
YTO co3/laeT 00beKT Promise B COCTOSIHUH «OTKJOHEHO», KaK IT0Ka3aHO HUXKe:

let promise = Promise.reject(42);

promise.catch(function(value) {
console.log(value); // 42

})

JI1oOble nono/HUTe bHBIE 00pabOTUUKHK Heynauu, noOaB/jeHHble B 3TOT 00beKT Promise, Takxke OyayT
BBbI3BaHbl, HO He 00pabOTUUKU YCIMELIHOTO BHIMOJHEHHS.

NMPUMEYAHUE
Ecnn B BbI30B Promise.resolve () WK Promise.reject () nepegatb 06BLEKT Promise,
OHU BEPHYT €ro 0e3 N3AMeHEeHUN.

Thenable-06bekTbl, OTAIWUHbIE OT Promise

O6a merona, Promise.resolve() u Promise.reject (), NpuHUMaKT Takxe Jjw0ble thenable-
00BEKTHI, He siBJsiOLIMecs o0beKTaMu Promise. [lonyyasi takoé thenable-o6bekT, 3TH MeTOAbl CO3MAIOT
HOBBIH 00beKT Promise, KOTOpbIH BbI3bIBaeTcsl nocje GpyHKUUH then ().

Thenable-06beKT, He ABAANLIMICA 00bEKTOM Promise, co3gaercs, Korjga o0beKT uMeeT MeTol, then ()
C apryMeHTaMH resolve U reject, Hampumep:

let thenable = {
then: function(resolve, reject) {
resolve(42);

B stom mpumepe thenable-06bekT He 06/anaeT HUKAKUMH XapaKTePUCTUKAMH, MPUCYIIUMUA 0ObeKTaM
Promise, kpome Metona then(). BbizoBoM Promise.resolve() Takod 0O6beKT MOXKHO MPEBPATUThb
B YCTAHOBUBILHHCS 00beKT Promise B COCTOSIHUM «BbIOJHEHO»:

let thenable = {
then: function(resolve, reject) {
resolve (42);
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let pl = Promise.resolve(thenable);

pl.then(function(value) {
console.log(value); // 42

}) s

B stom npumepe Promise.resolve () Bbi3oBeT thenable.then(), 4To6bl ONnpenesuTb COCTOS-
Hue o6beKTa. B nanHoM ciyuyae thenable MoayunuT COCTOSIHUE «BbIMOJHEHO», TOTOMY UTO BHYTPH MeTOla
then () Bbi3biBaeTcs resolve (42). HoBeill 06bekT Promise ¢ nMeHeM pl co3jiaercss cpa3y B COCTO-
SIHAU «BBITIOJIHEHO» CO 3Ha4yeHHeM, MoJy4YeHHbIM U3 thenable (To ecTb 42), U 06pabOTUHK YCIELIHOTO
BBIMIOJIHEHUS] B Pl MOJYUUT 3HaYeHHe 42.

Ty ke mpouenypy ¢ Bbi30BOM Promise.resolve() MOXKHO HCIOJb30BaThb, UTOObI CO34aTh OOBEKT
Promise B COCTOSIHUM «OTKJOHEHO»:

let thenable = {
then: function(resolve, reject) {
reject(42);

let pl = Promise.resolve(thenable);
pl.catch(function(value) {
console.log(value); // 42

})

ITOT MpUMep MOX0XK Ha MPeNblIYLIHH, 38 UCKJAUEeHHeM Toro, uto thenable mosyuaeT coCTosiHUE
«OTKJIOHeHO». Korna Boinmo/iHsAeTcs thenable. then (), co3maercs HOBbIH 00beKT Promise B COCTOSHUHU
«OTKJIOHEHO» U €O 3HaueHHeM 42. DTo 3HaUeHHe 3aTeM repepaercss oOpabOTUMKY O0TKa3a B oO6bekTe pl.

Metonbpl Promise.resolve() u Promise.reject() peann3oBaHbl Tak, 4YTOObl OaTh BO3MOXK-
HOCTb HCIIOJb30BaTh thenable-06bekTrl, He sBJsIOIHecsT 00beKTaMU Promise. MHorue OUOJHOTEKH HC-
nosib3oBasu thenable-o6bekThl ele 10 BBeneHUst 06bekToB Promise B ECMAScript 6, mostomy Bo3aMox-
HOCTb npeobpasoBaHus thenable-o6bekTOB B oduLMaNbHO MOAAEPKHBaeMble 0OBEKTH Promise oueHb
BakKHa [JIl COXpaHeHHs OOpPaTHOH COBMECTHUMOCTH C paHee CYLIeCTBOBaBLIMMM OuOIHOTEeKaMH. Ecsan B
COMHeBaeTeCh, UTo 00beKT fiBJsieTcsl 00beKTOM Promise, nepenaBaiite ero yepes Promise.resolve()
UM Promise.reject () (B 3aBUCHUMOCTH OT 0XKHJAEMOTO pe3y/bTaTa), IOTOMY YTO HACTOSIIIIHE 0OBEKTHI
Promise 6ynyT nepenaHbl 6e3 U3MeHEHHUH.

OWwWKUOKK UCNONHUTENS

Ecsy ommbka BO3HUKHET BHYTPH MCHOJHUTENS, OyIeT Bbi3BaH 00paboTuMK 0oTKa3a B oObekTe Promise.
Hanpuwmep:

let promise = new Promise(function(resolve, reject) {
throw new Error("Explosion!");

}) s

promise.catch(function(error) {
console.log(error.message); // "Explosion!"

})

B sTOM npumepe HcnoJiHUTE/ b NpeAHaMepeHHO B030OyxpaaeT oWIMOKY. KaxKapll UCHOJHHUTENb HESIBHO
BBI3bIBaeT ONepaLuio B O/0Ke try-catch, nostomy naHHas owmubOka OyfeT NepexBayeHa W NepelaHa B
06paboTuuK oTKasa. Hurke nmpuBoANUTCA 3KBHUBAJIEHT MpelblAyLIero npuMepa:
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let promise = new Promise(function(resolve, reject) {
try {
throw new Error("Explosion!");
} catch (ex) {
reject(ex);

})

promise.catch(function(error) {
console.log(error.message); // "Explosion!"

}) s

HcnonHuTe b nepexBaTbiBaeT JooOble OLIMOKHU, HO COO0IaeT O HUX, TOJNBKO eC/i Ha3HayeH 00paboTYUK
oTkaza. B mpoTuBHOM ciydae oWMOKKH NPOCTO WrHopupytoTcsi. Ha paHHMX 3Tamax, Korma noiaepKka
00BbeKTOB Promise TOJbKO MOSIBUJACH, 3TO BbI3bIBAJIO MPOOGJAEMBl y pa3paboTUHMKOB, Mo3ToMy B JavaScript
Obld 100aBJieHbl TOUKH MOAKJI0YeHHs] 00pab0TYMKOB A/ NepexBaTa OTKJIOHEHHBIX 00beKTOB Promise.

Fnob6anbHaa 06pabGoTKa OTKNOHEHHbIX 06beKTOB Promise

OnuH M3 caMblX NMPOTHBOPEUMBBIX acCleKTOB 0OBEKTOB Promise — HTHOpPHpOBaHHe OLIMOOK, BO3HU-
KalolLIUX, Koria Promise TepnuT Heynauy B OTCYTCTBHe 00paboTuuKa oTKasa. HekoTopble cuMTamT 3TO
caMbIM 0O0JIbILIMM HEIOCTaTKOM CHelH(PUKALUU, TOTOMY YTO 3TO eUHCTBEHHBIH pasfen sisbika JavaScript,
KOTOPBIH MpsiueT OLIUOKH.

N3-3a npupoasl 06beKTOB Promise o4yeHb HENPOCTO ONpeaeuTh, Oblia Ju obpaboTaHa owubKa, BO3-
HUKIIas B Mpolecce UX BblMoJsHeHUs. Hanpumep, B3ryissHUTe Ha CJEAYIOLIUH NpUMep:

let rejected = Promise.reject(42);
// B sTOM TOuke omubka He obpaborTaHa

// HeMHOr'o Mo3jHee. ..

rejected.catch(function(value) {
// Tenepb omubkra obpaborana
console.log(value);

})

B no6om mecTe MOXKHO Bbi3BaTh then() uau catch() u npasBuibHO 06paboTaTh 00a COCTOSHUS
o6bekTa Promise, HO ¢ TakMM MOAXOAOM TPYAHO MOHSITb, KOTAA TO4YHO OyneT o6paboTaH oObekT. B
JIAHHOM cJly4ae acMHXPOHHasl omepalusi OTKJOHSeTCS HeMeAJeHHO, HO oO6pabaThiBaeTcs OHA He Cpasy.

Brnionne BosmoxHO, yto B Oyayiieir Bepcun ECMAScript ata mpo6sema Oyner ucrpaB/ieHa, a Moka
Node.js u 6paysepnl npennaraioT cBou perieHusi. OHU He ABJSAIOTCS yacThio crnenudukaund ECMAScript
6, HO OKa3bIBAIOT IIeHHYIO MOMOILb NpU padoTe ¢ o6beKTaMu Promise.

O6paboTtka otkaszoB B Node.js

Node.js renepupyet nBa coObiTHs B 00BEKTe process, CBs3aHHble ¢ 06pabOTKOH 0TKa3a B Promise:

e unhandledRejection. ['eHepupyercs, Korna Promise TepnutT Heynauy W B OsurKaHlled urtepa-
LIMU LHKJIa 00pabOTKH COOBITUH He MPOUCXOAMT BbI30BA COOTBETCTBYIOLLEro 00paboTUHUKA.

e rejectionHandled. ['eHepupyeTcs, Korna Promise Tepnutr Heyaauy U COOTBETCTBYIOLIMH 00pa-
OOTUMK BBI3bIBaeTCSl CIYCTS OJHY UTepaLHrio LUKJIa 06paboTKU COOBITHUM.
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dta napa coObITUH — Ha3HauaeTcs C LeJblo NOMOYb BHISIBUTh AaCUHXPOHHBIE ONepalyH, 3aBepllHBLIHECS
OLIMOKOHM U He 00paboTaHHBbIe.

O6paboTuuKy cobbiTHs unhandledRejection nepenaercs NpUurMHa OMUOKH (0OBIUHO OOBEKT OIIHG-
KH) U 00beKT Promise, B KOTOPOM BO3HHKJA omunbOka. C/enymouuil npumep AeMOHCTPUPYeT 00paboTKy
cobriTHsi unhandledRejection:

let rejected;

process.on("unhandledRejection", function(reason, promise) ({
console.log(reason.message); // "Explosion!"
console.log(rejected === promise); // true

})
rejected = Promise.reject(new Error("Explosion!"));

ITOT Kol co3faeT 00beKT Promise B COCTOSHUM «OTKJOHEHO» C OOBEKTOM OIIMOKH M OXKHAAET CO-
obiTis unhandledRejection. O6paboTurK COOBITHS MOJAYYaeT 00BEKT OLIMOKH B MIEPBOM apryMeHTe U
00beKT Promise — BO BTOpOM.

O6pabotunk cobbiTHs rejectionHandled uMeeT TOIBKO OOMH apryMeHT — 00beKT Promise, B
KOTOPOM BO3HMKJIa omnOka. Hanpumep:

let rejected;

process.on("rejectionHandled", function(promise) {
console.log(rejected === promise); // true

}) s

rejected = Promise.reject(new Error("Explosion!"));

// BHIOepXaTb nays3y mnepen pnobasrieHueM obpaborTumka omubru
setTimeout (function() {
rejected.catch(function(value) {
console.log(value.message); // "Explosion!"
1)
}, 1000);

3nech cobbiTve rejectionHandled Bo30yxKnaercs, KOraa BbI30B 00pab0TUHMKA OTKa3a HAKOHEI[-TO
npousoiaet. Ecnu Obl 06paboTuK 0TKa3a Obla1 NOAKJUEH K 00beKTy rejected HenocpeaCTBEHHO MOC/e
ero co3aaHusi, coObiTHe He Obl10 Obl BO30YKAeHO. BMecTo 3TOro BbI30B 06paboTurKa OTKas3a MpOoU30LIesN
Obl B TOH Ke UTepalluu LUKJa 00paboTKU COOBITHH, B KOTOPOH Obl1 co3laH 00beKT rejected, 4To He
0COOEHHO I0JIE3HO.

YroO0bl OTC/I€AUTD NOTEHLHANBHO HeoOpaboTaHHbIe 0TKA3bl, UCNOJb3YHTe coObTHA rejectionHandled
1 unhandledRejection ass coxpaHeHHs CMHCKA MOTEHIMANbHO HeOOPAaOOTaHHBIX OTKA30B. 3aTeM BbI-
Jep:KUTe HEKOTOPYIO May3y W MpoBepbTe chucok. Hampumep, B3TJssHUTE HA CJAeAYIOUHMHA MPOCTOH crocobd
BBISIBJIEHHS] HEOOpaOOTaHHBIX OTKa30B

let possiblyUnhandledRejections = new Map();

// nobaBuUTL B aCCOLMATUBHEHIN MAaCCHUB BHOBb [IOSBUBLHUNCA HeobpaboTaHHHIN OTKa3
process.on("unhandledRejection", function(reason, promise) {
possiblyUnhandledRejections.set(promise, reason);

})

process.on("rejectionHandled", function(promise) {
possiblyUnhandledRejections.delete(promise);
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})s
setInterval (function() {

possiblyUnhandledRejections.forEach(function(reason, promise) {
console.log(reason.message ? reason.message : reason);

// obpaboraTr OTKa3H
handleRejection(promise, reason);

}) s
possiblyUnhandledRejections.clear();

}, 60000);

ITOT KO UCIOJb3yeT aCCOLMATHBHBIM MAacCUB JIJist XpaHeHHsI 00beKTOB Promise U COOTBETCTBYIOLIUX
UM OIIMOOK, ONMUCHIBAIIIMX NMPUYHHY oTKaza. OObeKkTh Promise c/ayxKaT Kjo4aMH, a 0OBbEKTHl OIIM-
00K — CBSI3aHHBIMH C HUMH 3HadeHUsiMU. Kaxxablil pas korga BosHHKaeT coObiTHe unhandledRejection,
00beKT Promise ¢ mpUyMHOH OTKas3a n00aBjsieTcsl B aCCOUMATHUBHBbIM MaccuB. Kaxxmblil pa3 xorpa Bo3-
HUKaeT coObiThe rejectionHandled, o6bekT Promise, oTka3 KoToporo Obli 06paboTaH, yna/sercs
U3 aCcCOLMATHBHOIO MaccuBa. B pe3ynbrate possiblyUnhandledRejections yBenuuuBaeTcs U CxKU-
MaeTcsl 0 Mepe MosiBJeHUs1 cOoObITHil. BridoB setInterval () mepuOAMUYECKH MPOBePsieT CIUCOK MOTEH-
IHaJbHO HeoOpaboTaHHBIX OTKA30B W BHIBOAWT MH(OPMALMIO B KOHCOJb (B NEHCTBYIOIIEM MPHJIOKEHUN
MOXKHO CZeJaTb 4YTO-TO elle, 4ToOBl 3anucaTb HHopMaluo 00 0TKase B XKypHaJ WM KaK-To 00paboTaTh
ero). B aTom mpumepe ucnosb3yeTcss acColMaTHBHBIA MacCHB, a He acCOIMAaTHBHBIH MacCHB CO CJabbl-
MH CCBIJIKAMH, MOTOMY 4YTO €ro Hy»>HO NMPOCMAaTpPUBAThb MEPUONHWYECKH, UTOObl y3HATh, KaKUe OOBEKTHI
Promise B HeEM MPUCYTCTBYIOT, YTO HEBO3MOXKHO MPH UCMOJb30BAHWU ACCOLIMATUBHOTO MAacCHUBa CO CJla-
OBIMH CCBIJIKAMH.

DTOT MpUMep HCMoJb3yeT XxapakrepHble ocobeHHocTH Node.js, TeM He MeHee B Opay3epax HMeeTcs
aHAJIOTUUHBIA MeXaHHU3M, MO3BOJSIOUIMH U3BellaTh pa3paboTUUKOB 0 He0OpabOTaHHBIX OTKAa3ax.

O6paboTka oTKa3oB B Opaysepax

Bpaysepnbl Takke B030yXkKAalOT ABa COOBITHS, MOMOrawllue HAeHTU(HULUPOBATh HeoOpabOTaHHBIE OT-
Kasbl. DTU CoObITHS BO30yxkKaatoTcs 00beKToM window M (akTHYecKH SKBHUBAJIEHTHBl CBOMM aHaJoraM B
Node.js:

unhandledrejection. ['eHepupyercs, Korna Promise Tepnut Heyaady U B OJuKallleld UTepalUu
nuKaa 06paboTKU COOBITUH He MPOUCXOAUT BbI30BA COOTBETCTBYIOLLEr0 06paboTUHKA.

rejectionhandled. ['eHepupyercs, korna Promise Tepnut Heyfady U COOTBETCTBYIOIIUH 00paboT-
YUK BBI3bIBAETCS CMYCTS OAHY UTepALUIO LKA 00pabOTKU COOBITH.

B ornnune ot Node.js, roe 06paboTynKy COOBITHSI MepenalnTcsl OTAeJNbHBIE MapaMeTpbl, B Opay3epax
00pabOTUMKU ITUX COOBITHH MONY4Yal0T 0ObEKT COOBITHS CO CJAEAYIOLUMMH CBOHUCTBAMMU:

type. Mmst cobbiTust ("unhandledrejection" uau "rejectionhandled").

promise. O6bekT Promise, norepneBllnil Heynayy.

reason. 3HaueHHe OTKa3a U3 oObekTa Promise.

Ewle omHO oTiinume peasnu3alud cOObITHH B Opay3epax — 3HaueHHe OTKa3a (reason) HOCTYIHO B
o6oux cobbiTUsX. Hanpumep:

let rejected;

window.onunhandledrejection = function(event) {
console.log(event.type); // "unhandledrejection"
console.log(event.reason.message); // "Explosion!"
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console.log(rejected === event.promise); // true

})

window.onrejectionhandled = function(event) {

console.log(event.type); // "rejectionhandled"
console.log(event.reason.message); // "Explosion!"
console.log(rejected === event.promise); // true

})s
rejected = Promise.reject(new Error("Explosion!"));

B sToMm mpumepe yctaHoBKa 06paboTuHMKOB coOBITHH onunhandledrejection u onrejection-
handled npousBoautcs ¢ ucnosnb3oBanueM HoTaund DOM Level 0. (Ilpu kenaHWHM MOXHO TakkKe HC-
nosib3oBaTh addEventListener ("unhandledrejection") u addEventListener("rejecti-
onhandled").) Kaxablii 06paboTUlK moJsiyyaet 00beKT COOBITHS ¢ HHpOpMalHei 06 0TKase B 0ObeKTe
Promise. CoficTBa type, promise W reason AOCTYNHbB 060UM 006pabOTYMKAM.

Kon, oTciexxuBatwoiui HeobpaboTaHHble 0TKa3bl B Opaysepe, TOXKe oYeHb MOX0xK Ha Kox ajst Node.js:

let possiblyUnhandledRejections = new Map();

// mob6aBUTb B aCCOLMATUBHHIN MACCHUB BHOBbL INOSABUBHUNCSA HeObpabOoTaHHHNE OTKAa3
window.onunhandledrejection = function(event) {
possiblyUnhandledRejections.set(event.promise, event.reason);

window.onrejectionhandled = function(event) {
possiblyUnhandledRejections.delete(event.promise);

setInterval (function() {

possiblyUnhandledRejections.forEach(function(reason, promise) {
console.log(reason.message ? reason.message : reason);

// obpaboTaTb OTKa3H
handleRejection(promise, reason);

}) s
possiblyUnhandledRejections.clear();
}, 60000);

dTa peasusalus NMpakTHUECKH MOBTOpsieT peanusauuio nis Node.js. B Hell ucnosb3yeTcsi TOT ke MOJ-
X0l K COXpaHeHHI0 00beKTOB Promise M COOTBETCTBYIOIIMX MM 3HAYeHUH OTKA30B B aCCOLMATUBHOM
MacCHBe U MOCJeNyIolleMy WX UCCJeN0BaHUI0. ENMHCTBEHHOE CYIlleCTBEHHOE OTJMUKMe — MOPSIOK U3BJe-
yeHUs: “HPopMalMK B 00paboTUrKaX COOBITHH.

O6paboTka 0TKa30B B 06beKTax Promise MoxeT 0Ka3aTbCsl OUe€Hb HEMPOCTBIM [eJI0M, HO Bbl TOJBKO
HaulHaeTe MO3HaBaTb MX HACTOSILUMU MOTeHLMaJ. Ternepb MPUILLJIO BpeMs CAesaaTb CJAEAYIOLIUH 1ar U
00beMHUTD B LIEMOYKY HECKOJNBbKO 00BbeKTOB Promise.
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CocTaBneHuve uenoyek U3 o6bekTos Promise

B naHHBI MOMeHT 00beKThl Promise MOryT BBIIVISIAETh UyTh OoJiblie, UeM HeOoJiblias MOAEPHHU3ALUS
nprveMa, OCHOBAHHOTO Ha MPHMEHeHWH KOMOWHAU KWK 0OpaTHOro Bbi3oBa U (PyHKUUU setTimeout (), HO B
NeUCTBUTENbHOCTH 00beKThl Promise — 3T0 HaMHOro 0oJiblile, UeM KaKeTcsl Ha MepBbld B3r/saa. B uact-
HOCTH, CYLIECTBYET HECKOJbKO CIOCOO0B 00beAuHEHHsI 00beKTOB Promise B LEMNOYKH AJS peau3alrd
6oJiee CJA0KHOTO aCHHXPOHHOTO TOBEAEHHUS.

Kaxnapiii BbI30B then () uau catch() ¢axkThyecku co3naeT U Bo3BpalllaeT HOBbIH 00beKT Promise.
ITOT BTOPOH 00BbEKT Promise ocTaeTcs B COCTOSIHUU OXKHIAHHS, MOKA MEPBbIH He MepedeT B COCTOSHUE
«BBITTOJIHEHO» WJIK «OTKJOHEHO». B3T/siHUTe Ha CJeAyIOUIUMi npyuMep:

let pl = new Promise(function(resolve, reject) {
resolve(42);

})

pl.then(function(value) {
console.log(value);

}) .then(function() {
console.log("Finished");

})

ODTOT KOI BBLIBEIET:

42
Finished

BrizoB pl.then() BepHeT BTOpoH 00beKT Promise, AJs KOTOPOTO TaKxKe OyIeT BbI3BAH METOJ
then (). O6paboTUMK yCMELIHOrO BBIMOJHEHUS] BO BTOPOM Bbi3oBe then () OyneT BbI3BaH, TOJBKO €CJd
nepBbll 00beKT Promise mnepeiiieT B COCTOSIHUE <«BBINOJHEHO». Ec/M paccoequHUTh LEMNOUYKY B 3TOM
nprUMepe, TO Ke caMoe MOXKHO Obl10 Obl peanu3oBaTh Tak:

let pl = new Promise(function(resolve, reject) {
resolve(42);

})

let p2 = pl.then(function(value) {
console.log(value);

})

p2.then(function() {
console.log("Finished");

}) s

B 3T0oil HOBOM BepcuM Koia pesdy/bTaT Bbl3oBa pl.then() coxpaHseTcss B p2, a 3aTeM BbI3blBaeTCsl
p2.then(), 4To6bl 106aBUTh 3aKJ/AIOUKUTENbHBIH 06pabOTUMK YCIELIHOro BbiNoNHeHHs. Kak Bbl y2Ke MOTJIH
Jorazatbes, Bbl30B p2.then() TakxXe Bo3BpaulaeT o6beKT Promise, HO B JaHHOM IpUMepe OH He
UCTOJIb3YyeTCsl.

MepexsaT ownb60K

CocTaBJ/ieHUe 1eM0UeK U3 00BEKTOB Promise maeT BO3MOXKHOCTb NePeXBaThiBAaTh OLIUOKH, BO3HUKATO-
e B 06pabOTUMKAX YCMELIHOTO HJIM HEYCIEeLIHOTO BBIIOJHEHUS! ONepalrH, MOAKJ/IIOUEHHBIX K Mpeablay-
meMy o6bekTy Promise. Hampumep:
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let pl = new Promise(function(resolve, reject) {
resolve(42);

})

pl.then(function(value) {
throw new Error("Boom!");

}) .catch(function(error) {
console.log(error.message); // "Boom!"

})

B sToM npumMepe 06paboTUMK YCHELIHOIO BHIIIOJHEHHUS ONepaluy, MOAKAYeHHbIH K pl, BO30OyxaaeT
omn6Ky CBfiI3aHHBIH BbI30B MeTona catch() BToporo o6bekTa Promise Mo3BoJiseT MepexBaTHTb 3Ty
olInOKy B oOpaboTuMKe OTKasa. 1o ke BepHO M B OTHOLIEHHH 00paboTYMKa OTKasa, BO30y>KIaloLIero
OLIUOKY:

let pl = new Promise(function(resolve, reject) ({
throw new Error("Explosion!");

})

pl.catch(function(error) {
console.log(error.message); // "Explosion!"
throw new Error("Boom!");

}) .catch(function(error) {
console.log(error.message); // "Boom!"

})

31ech UCMOMHUTENDb BO30yK1aeT OMNOKY, YTO MPUBOIUT K BbI30BY 00paboTyrKa 0TKasa B 06bekTe pl.
AT1oT 06pabOTUHK BO3OYKAaeT APYTYIO OMIKUOKY, KOTOpasi mepexBaThiBaeTcst 06paboTUMKOM OTKa3a BTOPOTO
o6bekTa Promise. O6bekThl Promise, oObequHeHHble B 1€NOUKY, PACMO3HAIOT OLIMOKH, BO3HUKIIHE B
opyrux obbekTax Promise, mpeauiecTBYOIIUX UM B LENOYKE.

NMPUMEYAHUE
Bcerga pobaBnsante obpaboTuMk OTKa3a B KOHEL, LEnoYkn OOBbEKTOB Promise, 4YTODOb
rapaHTMpoBaTb NpaBUNbHY0 06pPaboTKy NMOObLIX BO3HUKAOLLMX OLLMOOK.

Bo3Bpar 3HaueHHUi B Lenoyke o6bekTOB Promise

Elre ofHUM Ba)KHBIM acMeKTOM Iernouek 00beKTOB Promise siBJeTCS BOSMOXKHOCTD Mepeaayy JaHHbIX
OT OQHOr0 0ObeKTa cjaeayolleMy. Bblllle yxe Oblj0 MOKa3aHO, Kak 3HayeHHe, NepeflaHHOe B 00paboTUHK
resolve () BHYTPH HCIOJHHUTeJS, Nepenaercs 00pabGOTUMKY YCIELIHOrO BBIMOJHEHUS ONepaluyd 3TOro
o6bekTa Promise, 0fiHaKO JaHHble MOXKHO TakxKe IepefaBaTh BIOJb 10 LEMOUKe, ONpeaesss Bo3Bpallae-
MoOe 3HaueHHe B 00pabOoTUMKe YCMEeNIHOro BhiMoJHeHHs. Hampumep:

let pl = new Promise(function(resolve, reject) {
resolve(42);

})

pl.then(function(value) {
console.log(value); // m"42n
return value + 1;

}) .then(function(value) {
console.log(value); // "43"

}) s
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O6paboTYMK YCIELIHOTO BBIMOJHEHHUSI OMepaluu Ajs o6bekTa pl Bo3Bpamiaer value + 1. Tak kak
value mnogaydyaer 3HaueHue 42 (0T HCHoNHHTENs), 00pabGoTuMK Bo3BpauiaeT 43. DTO 3HAaUYeHHe 3aTeM
nepefaeTcsi 06pabOTYMKY YCIEIIHOT0 BbIMOJHEHHS BTOPOro o6bekTa Promise, KOTOPbIH BBIBOOUT €ro B
KOHCOJTb.

To xe camoe MOXHO mpofenaTh ¢ obpaboTunkoM oTka3a. Korma o6paboTurK OTKasa BbI3bIBAe€TCSs, OH
TaK>Ke MOXKET BepHYThb 3HaueHHe. B 3ToMm cjydyae Bo3BpalllaeMoe 3HadeHue OyneT mepefaHo 06pabOTUHKY
YCIIEIIHOTO BBIMOJHEHUS CJEYIOIIEro B Ienouyke 00beKTa Promise, Kak 1MoKa3aHo HHXKe.

let pl = new Promise(function(resolve, reject) {
reject (42);
})

pl.catch(function(value) {
// obpaboTuuMk oTKasza IepBOro obbexTa
console.log(value); // "42"
return value + 1;

}) .then(function(value) {
// obpaboTuuKk YCHEmHOrO BHIIOJIHEHUA BTOPOro obbekTa
console.log(value); // "43"

})

31ech UCMOJHHTE/b BbI3bIBaeT reject () c apryMeHTOM 42. DTO 3HaueHHe nepenaeTcss 06paboOTUUKY
OTKa3a nepBoro o6bekta Promise, KoTopelil Bo3Bpallaer value + 1. HecmoTps Ha To uTo Bo3Bpalla-
eMoe 3HaueHHe UCXONUT U3 0O6paboTurKa OTKa3za, AJs ero MnojydeHusl BCe elle HUCIO0Jb3yeTcss 00paboTuuK
YCIIELIHOTO BBIMONHEHHUS CJeyIOLIero B Lenoyke oobekTa Promise. Takum cnoco6oM MoxkHO 06paboTath
0TKa3 B OHOM 00beKkTe Promise M BOCCTAHOBUTb HOPMaJibHYI0 paboTy BCEH LIeNOUKH.

Bosepar o6bekToB Promise B uenouke

BosBpaT mpocThiX 3HAUeHHWH K3 00paOOTYMKOB YCIEIIHOT'0 WJM HEeYCIHelIHOTO BbINOJHEHHS onepauun
N03BOJISIeT NepefaBaTh AaHHble MeXAy 00beKTaMH Promise, HO KakK MOCTYNHUTh, €CJU NoTpebyeTcs Bep-
HyTb 00bekT? Ecau Bo3BpailaeMbiM 00BEKTOM siBJseTcsl 00beKT Promise, He0OXOOHUMO CHeJaTh ellle
OJIMH L1ar, 4TOObl ONpefeNuTh, Kak ero oopabaTeiBaTh. B3risiHuTe Ha c/aeqyoOUUH IpuMep:

let pl = new Promise(function(resolve, reject) {
resolve(42);

})

let p2 = new Promise(function(resolve, reject) {
resolve(43);

}) s

pl.then(function(value) {
// mnepBH#E 06paboOTuMK YCIEMHOI'O BHIIOJIHEHUS
console.log(value); // 42
return p2;

}).then(function(value) {
// BTOpO¥M 06paboTuMK YCIEmMHOIO BHIIOJIHEHUS
console.log(value); // 43

)

B stoM npumepe pl muaHupyeT 3ajaHue, KOTOPOe YCIELIHO BbIMOJHseTcss W BosBpauiaet 42. O6pa-
OOTUMK YCIELIHOrO BBLINOJHEHHs AJs o0bekTa pl Bo3BpallaeT p2 — 00beKT Promise, HaXoAsALIMHCH
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B COCTOSIHMM «BBIIIOJIHEHO». BTOpoil 00pabOTUMK yCMELIHOTO BBINOJHEHHs BbI3bIBaeTCSl MO TOH MPOCTOH
MPUUKHE, UTO P2 yKe YCMellHO BblnosnHuAcsA. Ecau 661 p2 moTepres 0TKas, BMECTO BTOPOro o6paboTunka
YCIIELIHOTO BbINOJHEHHS OBl Obl BBI3BaH BTOPOH 00paboTYMK OTKa3a (ecsau nMeeTcs).

B nanHoMm 1mabJioHe BaKHO MOHSITh, UTO BTOPOH 00pabOTUYMK YCIELIHOT0 BBINOJHEHUS] N00aBJ/sieTcs He
B P2, a B TpeTUH 00beKT Promise. [loaTomy BTOpOoH 06paboTUMK YCHELIHOrO BBIIOJHEHUS MOAKJII0YAeTCs
K TpeTbeMy 00bekTy Promise. B pesysnbrare nmpenbiayiinii mnpuMep MOKHO BbIPa3UThb TaK:

let pl = new Promise(function(resolve, reject) {
resolve(42);

})

let p2 = new Promise(function(resolve, reject) {
resolve(43);

})

let p3 = pl.then(function(value) {
// mepBu# 06paboTUMK YCIEMHOrO BHIIOJIHEHUS
console.log(value); // 42
return p2;

})

p3.then(function(value) {
// BTOpPO¥M 06paboTuUuMK YCIEmMHOIO BHIIOJIHEHUS
console.log(value); // 43

})

DTOT MpHMep SICHO MOKa3blBaeT, YTO BTOPOH 06pabOTUMK YCIELIHOTO BBIOJHEHHUS MOAKA04aeTcs K p3,
a He K p2. JTO TOHKOE, HO Ba)KHOE OTJHUHE, TIOTOMY UTO BTOPOH 00pabOTUYMK YCIELIHOTO BBHIIIOJHEHHS He
OyneT BbI3BaH, €CJM B p2 npousoiaeTr otkad. Hanpumep:

let pl = new Promise(function(resolve, reject) {
resolve(42);

})

let p2 = new Promise(function(resolve, reject) {
reject (43);
})

pl.then(function(value) {
// mepBu# 06paboTUMK YCINEMHOrO BHIIOJIHEHUS
console.log(value); // 42
return p2;

}) .then(function(value) {
// BTOpOM 06paboTUMK YCHIEmMHOrO BHIIOJIHEHUS
console.log(value); // He 6ygeT BH3BaH

}) s

B stom npuMepe BTOpOIjI O6pa6OT‘{I/IK YCIIEIHOTO BbLIIIOJIHEHHUSA HE 6y,HeT BbI3BdH, IIOTOMY 4YTO p2
[noTepreJs Heygaydy. OIIHaKO MOXKHO OBIJI0 OBl MOAKJJIIOUUTD O6pa6OT‘-II/IK OTKasa:

let pl = new Promise(function(resolve, reject) {
resolve (42);

})
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let p2 = new Promise(function(resolve, reject) {
reject (43);
}) s

pl.then(function(value) {
// mepBHE 06paboTUMK YCIEMHOIO BHIIOJIHEHUS
console.log(value); // 42
return p2;
}),catch(function(value) {
// obpaboruuk oTkasa
console.log(value); // 43

})

Tenepp B cayyae olIMOKU B p2 Bbi3biBaeTcsl 00pabOTUMK OTKAa3a, U eMy IepelaeTcsl 3HauyeHHe OTKa3a
43 u3 p2.

BosBpat thenable-06bekToB 13 06pabOTUMKOB YCMEIIHOTO WJIM HEYCIEIIHOTO BLITIOJIHEHHS He BJIHSET
Ha MOMEHT BbI30Ba HCMoOJHUTeNs. [lepBbili 06beKT Promise B LEMOUKe BBI3OBET CBOETO HCIIOJHHUTEJS
TIepBBbIM, 3aT€M BTOPOH OOBEKT BbI30BET CBOEr0 HCIOJNHHUTENS W T. I. Bo3aMoxKHOCTb BepHYTh thenable-
00bEKT MPOCTO MO3BOJISIET ONPENENUTh NONOJHUTEbHbIE 00paboTUnKU pe3dysnbraToB. Co3naBasi HOBEIH 00b-
eKT Promise B 06pa0oTyMKe YCIELIHOIO BHIIIOJHEHHs, Bbl OTKJ/aJblBaeTe BHI30B IPYyTrUX 0OPabOTUHMKOB
YCIELIHOTo BbINoNHeHUs. Hampuwmep:

let pl = new Promise(function(resolve, reject) {
resolve(42);

})

pl.then(function(value) {
console.log(value); // 42

// CospgaTb HOBHI 06bexT Promise
let p2 = new Promise(function(resolve, reject) {
resolve(43);

}):

return p2
}) .then(function(value) {
console.log(value); // 43

})

3aech B 00paboTYMKe YCHELIHOro BhINOJHEHHUs /51 pl co3naetcs HOBbIH 00beKT Promise. JTo 03Ha-
4aeT, 4TO BTOPOH 06pabOTUYMK YCIEIIHOrO BHIMIOJHEHHs He OydeT BbI3BaH, MOKa HE BBHIOJHUTCS P2. DTOT
1a6JI0H yNo6HO UCIOJb30BaTh, KOTla TpebyeTcsl N0XKAAThCs BBIMIOJHEHUS MpeAbIAYLIeH aCHHXPOHHOH orle-
pauuu, mepen TeM Kak 3amyCTHThb CJedyHOLLYO.

O6paboTKa cpa3y HeCKOJIbKUX 00beKTOB Promise

Bo Bcex mpumepax Bblllle 00beKTbl Promise oOpabareiBaiuch no ogHomy. Ho uHorma »xesmartesnbHO
CJIE[IUTDb 32 BHIMIOJIHEHHEM CPa3y HECKOJbKUX aCHHXPOHHBIX onepauui (06bekToB Promise), 4ToObl omnpe-
nenuthb caenytomee neidctsue. Cneundukanus ECMAScript 6 onpenensier n1Ba MeToa AJjsi MOHHTOPUHTA
HECKOJbKUX 00beKTOB Promise: Promise.all() u Promise.race()
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Meton Promise.all()

Meton Promise.all() NpyHHMaeT eIUHCTBEHHBIH apryMeHT — HMTepUpPYyeMblil 00beKT (Hampumep,
MacCHB) ¢ 00beKTaMd Promise [/ MOHUTOPHUHTA U BO3BpalllaeT 00beKT Promise, KOTOPbIH BHIXOMUT U3
COCTOSIHUSI OXKHJAHUS, TOJBKO KOra Bce Promise B uTepupyeMoM o0beKTe ycTaHOBsITCS. Bo3Bpalaembiii
00beKT Promise nepexofiUT B COCTOSIHUE «BBIIOJHEHO», TOJBKO €CJH B 3TOM COCTOSIHHUH OKaxKyTcCs BCe
Promise B UTepHpyeMOM 00beKTe, KaK MOKa3aHO HHUXKE:

let pl = new Promise(function(resolve, reject) {
resolve(42);
})s

let p2 = new Promise(function(resolve, reject) {
resolve(43);

}) s

let p3 = new Promise(function(resolve, reject) {
resolve (44);

})

let p4 = Promise.all([pl, p2, p3]);

p4.then(function(value) {

console.log(Array.isArray(value)); // true
console.log(value[0]); // 42
console.log(value[l]); // 43
console.log(value[2]); // 44

})

Kaxnapiii 06bekT Promise 3aBeplaeTcsi yCexoM cO CBOMM uucjoM. BbizoB Promise.all () co3naer
00beKT Promise p4, KOTOpbIH MePeXOAUT B COCTOSIHUE «BBIMIOJHEHO», TOJBKO KOrga Bce 00beKThl — pl,
P2 U p3 — TepelayT B COCTOSIHHE «BBIMOJHEHO». O6pabOTUMK YCHELIHOTO 3aBeplleHus A/ P4 MOJyUUT
MacCHUB 3HAUEHUU YCMEIIHOTO BBLIMOJHEHHS YKa3aHHbIX 00bekToB: 42, 43 u 44. 3HaueHHUs B MaccuBe
CJIeNYIOT B TOM e INOpsAKe, B KaKOM OblIM nepefaHbl 00beKThl B BbI30B Promise.all(), Gmaronaps
4yeMy MOXKHO YCTAaHOBHUTb CBSI3b MeXJ1y 00beKTaMu Promise U pesy/bTaTaMu.

Ecan Kakoii-1u6o U3 06bekToB Promise, nepenaHHblx B Promise.all (), noTepnuT Heyaady, BO3-
BpallaeMblii 00beKT Promise HeMeaJeHHO MeperieT B COCTOSIHUE «OTKJIOHEHO», He NOXKHUIAsiICh 3aBeplie-
HUS omnepauui B Apyrux oObekrax Promise:

let pl = new Promise(function(resolve, reject) {
resolve(42);

})

let p2 = new Promise(function(resolve, reject) {
reject (43);
})

let p3 = new Promise(function(resolve, reject) {
resolve(44);

})s

let p4 = Promise.all([pl, p2, p31):
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p4.catch(function(value) {
console.log(Array.isArray(value)) // false
console.log(value); // 43
}) s

B stom npumepe p2 oTkJoHsieTcs co 3HaueHHeM 43. O6paboTUMK OTKa3a 151 P4 BbI3bIBAETCS HEMeJ-
JIEHHO, He NOXKHAasiCh, MoKa pl WM p3 3aBepLIUT BHIOJHeHHe cBoei omepauuu. (OHH 00a BBIMOJHAT
CBOM OIllepalyiu, HO p4 He OyIeT MX XKAaTh.)

O6paboTymK OTKa3a Bcerjga MoJjydyaeT eIMHCTBEHHOE 3HAaueHHe, a He MAacCUB, U 3THM 3HAaYeHHEM SiB-
JsileTCsl 3HaueHWe OTKasza U3 obbekTa Promise, moTepnesllero Heyaady. B paHHoM ciyudae o6paboTurK
0TKa3a MoJyuuT yucao 43, coobiarlee, 4TO0 0TKA3 MPOU3OLIET B P2.

MeTtop Promise.race()

Meton Promise.race() peanu3yeT HECKOJbKO WHOH MOAXOA K MOHHUTOPHUHIY Cpa3y HeCKOJbKHUX
00bekToB Promise. OH TakkKe MPUHUMAET UTEPHUPYEMBbIH OOBEKT ¢ 00beKTaMH Promise ajs MOHHUTO-
pHHra M Bo3BpallaeT Promise, HO Bo3BpaulaeMbli Promise ycCTaHaB/MBaeTCsl cpasy ke, KakK TOJbBKO
yCTaHaBJMBAETCSl TMepBbl U3 MepenaHHbIX 06beKTOB Promise. B otiuune ot Promise.all(), MeTon
Promise.race() He XJeT, KOrja BBINOJHATCA Bce Promise, a Bo3BpalllaeT COOTBETCTBYIOLIUH 00beKT
Promise, KaK TOJbKO /000N U3 MepelaHHbIX 00BEKTOB 3aBepLINUT BbiNoJHeHHe. Hanpumep:

let pl

Promise.resolve(42);

let p2 = new Promise(function(resolve, reject) {
resolve (43);

})

let p3 = new Promise(function(resolve, reject) {
resolve(44);

})
let p4 = Promise.race([pl, p2, p3]):;

p4.then(function(value) {
console.log(value); // 42

})

B stom mpumepe pl cospnaerTcs Kak YCTAaHOBUBILWHCA 0O0beKT Promise, Torja Kak ApPyTHe JHILIb
MJIAaHUPYIOT CBOM 3afaHus. O6paboTUMK YCMELIHOr0 3aBeplleHus 1/l p4 BbI3bIBAaeTCs HeMeJIeHHO CO 3Ha-
yeHHeM 42, npu 3ToM Apyrue o6bekTh Promise urHopupyiotcsi. Meton Promise.race () mpoBepsieT
nepefaHHble eMy 00beKTbl Promise, noka He HalaeT MepBbld ycTaHOBUBILUMHUCA. Ecau nmepBbld ycTaHo-
BUBILIMACA 00beKT Promise HaxXOAUTCS B COCTOSIHMM «BBINIOJHEHO», BO3BpallaeMbli 00beKT Promise
TakKKe I0Jy4yaeT COCTOSIHUE «BBIMIOJIHEHO»; €CJM MepBbIH YCTAHOBUBIUMHCA 00BbeKT Promise Haxogutcs
B COCTOSIHUM «OTKJIOHEHO», BO3BpallaeMbli 00beKT Promise mo/y4yaeT COCTOSIHHUE «OTKJOHeHO». Huxxe
IPUBOJUTCS NIPUMeEpP C OTKA30M:

let pl = new Promise(function(resolve, reject) {
resolve(42);

}) s

let p2 Promise.reject (43);

let p3 new Promise(function(resolve, reject) {
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resolve(44);

})
let p4 = Promise.race([pl, p2, p31):;

p4.catch(function(value) {
console.log(value); // 43

})

3nech 06beKT p4 MOJYUHUT COCTOSIHHE «OTKJIOHEHO», MOTOMY UTO P2 yKe HaXOOUTCS B 3TOM COCTOSI-
HUM K MOMEHTY Bbl3oBa Promise.race (). Hecmorps Ha To 4To pl ¥ p3 BBINOJHUJINCH YCIIELIHO, UX
pe3ysnbTaThl UTHOPHUPYIOTCS, IOTOMY UYTO OHH CTAHOBATCS NOCTYIHBI TOJNBKO MOCJE TOr0, KaK P2 MOTEPIUT

Heynauy.

HacnepoBaHue Promise

Promise MOXXHO HCIOJIb30BAaTh B KaueCTBe OCHOBBI JJISl CO3[4AHHS NPOU3BOAHBIX KJAaCCOB, KaK J00bIE
IpyrHye BCTPOEHHbIE TUIBI. DTO MO3BOJSET ONpPeNesATh CBOU peasu3allui aCHHXPOHHBIX OMepalui, pacuu-
psitolliie BO3MOXXHOCTH BCTPOEHHOT0 00bekTa Promise. Hanpuwmep, npeacrasbTe, 4To TpebyeTcs CO34aTh
00beKT Promise, KOTOpPHIH MOXKET UCI0/b30BaTh METONbI C KMeHaMU success () u failure () nomumo
00blyHBIX then () u catch(). Takoél TN MOXXHO ONMpefesuThb, Kak MOKAa3aHO HHUXKE:

class MyPromise extends Promise ({
// HCHONB3OBATBH KOHCTPYKTOP IO YMOJIUAHUIO

success(resolve, reject) {
return this.then(resolve, reject);

failure(reject) {
return this.catch(reject);

let promise = new MyPromise(function(resolve, reject) {
resolve (42);

})

promise.success(function(value) {
console.log(value); // 42

}).failure(function(value) {
console.log(value);

}) s

B stom mnpumepe knacc MyPromise Hacjenyer Ttun Promise u pob6aBiasieTr nBa Metona. Meton
success () umutupyetr resolve(), a failure() uMUTHpPYET MeTOL reject ().

O6a mMeTona UCMOJb3YIOT CChIIKY this mis BbI30oBa UMHUTHPyeMoro Metona. [IpousBonHbIN Kiace med-
CTBYeT TOYHO TaK Ke, KaK BCTPOEHHBIM THUI Promise, HO AOMOJHUTENbHO TeMepPb MOXKHO IMPHU KeJaHUU
BbI3bIBaTh MeTOJbl success () u failure().
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[locko/bKy cTaTHUeCKHe MeTOAbl Hac/aelyI0TCs, TPOU3BOAHBIN KJIAacC TakKe MojydyaeT MeToasl MyPro-
mise.resolve(), MyPromise.reject(), MyPromise.race() u MyPromise.all(). [locnen-
HHUe J1Ba MeTOla JEHCTBYIOT TOYHO TakK ke, KaK BCTPOEHHbIe MeTO/bl, HO MepBble 1Ba 00peTaroT HECKOJbKO
HHOE TOBEeCHUE.

O6a mertona, MyPromise.resolve() u MyPromise.reject (), 6yoyT Bo3BpallaTh SK3eMILISPHI
MyPromise He3aBUCHMO OT NepeflaBaeMblX MM 3HAue€HHH, MIOTOMY 4TO AJ/15 ONpefeseHUs THUIa BO3Bpallla-
eMoro 00beKTa OHH HCIOJb3yIT CBOHUCTBO Symbol.species (cMm. pasnen «Cpo#ictBo Symbol.species»
B riaBe 9). Eciu B ;106011 M3 MeTONOB NepenaTh BCTPOEHHBIH 00beKT Promise, oH OylHeT BBINOJHEH —
YCIIELHO HJIM HEYCIeIIHO, — W MeTOJ BepHeT HOBBIM 3K3eMILIsAp MyPromise, M0O3TOMY Bbl CMOXKeTe
UCII0/Ib30BaTh HOBble MeTO/bl /151 00PaOOTKH YCIEIIHOTr0 UJM HeYCHelHOro BbiNoJHeHHs. Hanpumep:

let pl = new Promise(function(resolve, reject) {
resolve(42);

})

let p2 = MyPromise.resolve(pl);
p2.success(function(value) {
console.log(value); // 42

})s
console.log(p2 instanceof MyPromise); // true

31ech B BbI30B MeTona MyPromise.resolve () mepenaercss pl — BCTPOEHHBIH 00beKT Promise.
[lonyyuBiiuiics B pe3ynbrate 00beKT P2 SIBJAsSETCS 3K3eMILIApoM MyPromise, 06paboTUMKY YCHIELIHOr0
BBITIOJIHEHUSI KOTOPOTO NepenaeTcs 3HayeHHWe YCIELIHOrO BhINONHeHUs pl.

Ecau metony MyPromise.resolve() uiu MyPromise.reject () nepenatb sk3semnusp MyPro-
mise, OH MPOCTO BepHET 3TOT K3EMILISIP, HE MBITAsICh €r0 BHIMOJHUTL. BO BCeX oCTasbHBIX OTHOLIEHUSIX
3THU JIBa MeTOla JEeUCTBYIOT TOYHO TaK Ke, Kak Promise.resolve() U Promise.reject().

BbinonHeHWe aCUHXPOHHbIX 3aAaHUH C NnoMmolblo Promise

B rsaBe 8 g mosHakoMuJa Bac C reHepaTopaMu M I0oKas3aJl, Kak MO2KHO MMH I10JIb30BATbCA MJ5 BbIIIOJI-
HEHHA aCUMHXPOHHbBIX onepaunﬁ, HalpuMep:

let fs = require("fs");
function run(taskDef) {

// co3maTh UTEpPaATOpP M CHOeJlaTh ero OOCTYIIHEM
// OJisi WUCIOJNL3OBAaHUS B OPYrOM MecCTe
let task = taskDef();

// 3anycTuThL 3aJaHue
let result = task.next():;

// perkypcuBHas QYHKIMs, OPOOOJIKALIad BH3HBAThL next ()
function step() {

// ecnu paboTa mnpomosKaeTcs
if (!result.done) {
if (typeof result.value === "function") {
result.value(function(err, data) {
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if (err) {
result = task.throw(err);
return;

result = task.next(data);

step();
})
} else {
result = task.next(result.value);
step();

}
// sanycTtuTb obpaboTKy
step():;

// omnpepernieHve PYHKLUM OJIA HCIIOJIL30BAHUSA
// C UHCTPYMEHTOM 3amnycka 3amgaHuit

function readFile(filename) {
return function(callback) {
fs.readFile(filename, callback);

}i

// 3anycTuUTh 3anaHue

run (function* () {
let contents = yield readFile("config.json");
doSomethingWith(contents);
console.log("Done");

})

dTa peanu3alusi UMeeT HECKOJNbKO HeNOCTAaTKOB. Bo-mepBbIX, HEOOXOAUMOCTb 00epTBIBAHHS KaxKIOH
(YHKUHH ApYrod (pyHKUHeH, BO3Bpallallledl (yHKLUHI, MOXKET BbI3bIBATh MYTAHHUIY (IaxKe 3TO Mpelso-
YKeHHe BBITJISAUT 3aMyTaHHbIM). Bo-BTOPBIX, HET HUKAKOH BO3MOXKHOCTH OTJIMYUTH (DYHKIHIO, BO3Bpalla-
IOLLYI0 3HAUeHHUe, KOTOPOe NOJI)KHO CJYXKHUTb OOpaTHBIM BBI30BOM [JIsI MHCTPYMEHTAa 3amycka 3agaHui, oT

qﬁ)YHKU,I/II/I, BOSBpaHla}OLueﬁ 3HaYeHHE, KOTOPOE HE ABJSETCSA 06paTHbIM BbI3SOBOM.

ITOT MPOLECC MOXKHO CYIIeCTBEHHO YMPOCTHUTh U O0OOOIINTb, €CaM KaXK[as aCHHXPOHHAs olepauus
OyneT Bo3BpallaTb 00beKT Promise. Huxe mpuBoaMTCS OAHMH M3 BapHaHTOB YIPOLIEHHOH peann3auuu
MHCTPYMEHTa 3amyckKa 3aJaHui, Ucrosb3ywolleld o6bekThl Promise kKak 0000uleHHBIH HHTepdeilc /s

BCEro aCMHXpPOHHOI'o Koaa:

let fs = require("fs");
function run(taskDef) {

// cos3pmaTb UTEepaTop
let task = taskDef();

// 3amnycTUThL 3aJaHue
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let result = task.next();

// perkypcuBHas QYHKIMs, BHIIOJIHAKIAS HUTEepaluu
(function step() {

// ecnu pabora mnponoikaeTcs
if (!result.done) {

// co3pmaTh ycTaHOBUBmHICH obbekKT Promise
let promise = Promise.resolve(result.value);
promise.then(function(value) {
result = task.next(value);
step();
}).catch(function(error) {
result = task.throw(error);
step();
1)
}
Y(O)) s

// onpenesieHue QYHKIMU OJIA UCHOJIL3OBAHUSA
// C WHCTPYMEHTOM 3alycka 3alaHui

function readFile(filename) {
return new Promise(function(resolve, reject) {
fs.readFile(filename, function(err, contents) {
if (err) {
reject(err);
} else {
resolve(contents);

// 3anycTuThL 3amaHue

run (function* () {
let contents = yield readFile("config.json");
doSomethingWith(contents);
console.log("Done");

})s

B sTo#l Bepcuu o60011IeHHas PyHKIUSA run () BbI3bIBAET reHepaTop, YTOObl CO3AaTh UTepaTop. 3aTeM
OHa BbI3bIBaeT task.next (), 4ToObl 3aNyCTUTh 3alaHUe, U PeKyPCUBHO MPOJOJIKAET BbI3bIBaTh step (),

MI0OKa UTEepaTop He HCYepraeTcs.

BHyTpy QyHKUMH step () cBoHcTBO result.done nMmeer 3HaueHue false, ecau pabora elle He 3a-
KOHUYeHa. B 3TOT MOMeHT cBo#icTBO result.value H0/KHO cChlIaThCsl HA 06beKT Promise. Ha Beakuit
caydaH, ecyad BAPYr UCHOJb3yeMas (PYHKLUS BEpPHeT UTO-TO OTJMYHOe OT oObekTa Promise, BbI3biBa-
ercss Promise.resolve (). (Hamomuio, urto ecau MeTony Promise.resolve() nepenatb OOBEKT
Promise, OH NPOCTO BEpPHET €ro, HU4Yero He U3MEHHUB, HO J0O0Oe Apyroe 3HayeHHe 3aBepHeT B OOBEKT
Promise.) [lanee no6aBysieTcs 06paboTUMK YCIEILIHOrO 3aBeplIeHus], H3BJEeKAIOLIHi 3HaUeHHe U3 00beKTa
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Promise U nepefamllnil 3T0 3HadyeHUe 00paTHO B UTepaTop. 3aTeM MepeMeHHOH result mpucBanWBaeTcs
CJeYyIOUIUH pe3y/bTaT, BO3BpAlLaeMbli HTEPATOPOM, MoCse Yero PyHKUHs step () Bbi3biBaeT cama cebs.

O6paboTymK OTKa3a coxpaHseT Joboe 3HaUeHHe OTKa3a B 00beKT owubku. Meton task.throw()
nepefaet 3TOT 00bEKT OLIMOKK 0OpaTHO B UTEPATOP, U €CJH OLIMOKA MepexBaThlBAeTCS 3alaHUEM, Pe3yJib-
TaT MPUCBAUBAETCSl CJENYyIOLEMY BO3BpallaeMOMy 3HaueHHUI0. B 3akJ/iouyeHue BHYTpU catch() BbI3biBa-
eTcs step (), 4TOOBl NMPONONKUTEL PaboTy.

JanHas QyHkUMS run() MOXKeT BbI3bIBATH JI0OblE I'eHepaTopkl, UCMoJb3yloue yield anas goctyna
K aCUHXPOHHOMY Kony 6e3 mepenaud o6bekToB Promise (Mn o6paTHBIX BBI30BOB) pa3paboTuuky. B mei-
CTBUTEJIBHOCTH, TIOCKOJIbKY BO3BpalllaeMoe 3HaueHHe (PYHKLHHU Bcerna npeobpasyercs B 00beKT Promise,
3Ta (PyHKLHS MOXKeT BO3BpallaTh BCe, YTO yTOAHO, a He TOJIbKO 00beKThl Promise. DTo 03Hauaer, 4To
TPU BbI30Be B MHCTPYKUHUH yield Bce MeTOnbl, CHHXPOHHbIE U aCUHXPOHHBIE, OyAyT paboTaTb KOPPEKTHO,
M BaM HHUKOIJla He MPHUAETCS MPOBEPsATh, SIBJAsSETCS JU BO3BpalllaeMoe UMU 3HaueHHe 00beKToM Promise.

EnvHcTBeHHOe, UTO OT Bac norpedyeTcsi, — 3TO rapaHTUPOBaTb, YTO ACUHXPOHHble (DYHKLMUH, TakHe
Kak readFile (), OyayT Bo3Bpauiath 00beKT Promise, KOTOPbIH KOPPEKTHO UAEHTH(PULHUPYET CBOE CO-
crosinue. [ns Node.js aTo o3Havaer, 4To BaM MpuaeTcs npeodpa3oBaTh BCTPOEHHbIE METOABI TaK, YTOObI
OHHU BO3Bpallla/ju 00beKTbl Promise BMeCTO MCIOJNb30BaHUS 0OpPaTHBIX BbI30OBOB.

-

BbINOJIHEHUE ACUHXPOHHbIX 3A0AHUA B BYAYLLEM R

B Hactosiiee Bpemsi pa3pabaTbIBaeTCs HOBBI CHHTAKCHC YIPOIIEHHOIO 3allyCKa ACHHXPOHHBIX
3ajaHuid. Hampumep, NOSABUTCS HOBOE KIIOUEBOE CIOBO await, CBOMM JAeHCTBHEM OJIM3KO
HAaIlOMMHAIOIlee MPUMEP Ha OCHOBE OOBEKTOB Promise, mpeacraBieHHbIN Bbiie. OCHOBHAS Hies
3aKJII0YAeTCsl B UCIOJIb30BaHUU (YHKIIMU C METKOM async BMECTO T'eHepaTopa M KJIIOUEBOIO CJIOBa
await BMecTo yield s BbI30Ba (yHKIIMH, HAIPUMED:

async function () {
let contents = await readFile("config.json");
doSomethingWith (contents) ;
console.log ("Done") ;

b

KntoueBoe cnoBo async nepen function ykas3bslBaeT, YTO (YHKLHS BBINOJIHAETCS ACHHXPOHHO.
KntoueBoe cinoBo await curHammsupyer, 4yro BbI30B (pyHKIuM readFile ("config.json")
JIOJDKEH BEPHYTh OOBEKT Promise, a €Clli 3TO He TaK, TO PE3Y/bTaT J0JKEH OBITh 3aBEPHYT B OOBEKT
Promise. ToyHO Tak ke, Kak pyHKLUSA run () U3 OpuMepa Bbllle, awa it Bo30yAUT OMIMOKY, eciu
00BEKT Promise MoJy4yuT COCTOSIHUE «OTKIOHEHO», B IPOTUBHOM Cllydae BEPHET 3HAYCHHUE U3 ITOTO
o0bekTa. B pe3ynbrare 3TUX HOBOBBEIEHUI Bbl CMOXKETE MUCATh ACUHXPOHHBIM KO, HATIOMUHAIOIIUH
CUHXPOHHBIN U HE UMEIOLIUN HAKIIaHbIX PACX0/0B Ha YIPABICHUE UTEPATOPOM.

\_ Osxupaercs, yTo peanuszanus await Oyner 3aBepmena B ECMAScript 2017 ECMAScript 8). )

B 3akniouyeHue

O6bexThl Promise momoraimT yNpoCTUTb aCUMHXPOHHOE MporpamMmupoBaHue Ha JavaScript, naBas 6o-
Jiee TIOJIHBIM KOHTPOJIb HaJl aCUHXPOHHBIMH ONepPALMUsIMUA U BO3MOXKHOCTBIO UX COUETAaHHS, YeM MO3BOJISIOT
coObITHSl U oOpaTHble BbI30Bbl. OObeKThl Promise njaHUpYIOT 3aiaHus, f00aB/sisg UX B o4yepelb 3aja-
HUI nBHKKa JavaScript pss BbimosHeHus B OynylleM, a BTopas oyepeilb 3alaHU CJEAUT 32 COCTOSIHHEM
00beKTOB Promise W rapaHTHpyeT HajJjexallee BbIIIOJHEHUe 00paOOTYMKOB YCIEUIHOTO U HEeYCIHelIHOro
BBIIIOJIHEHUS ONlEPalUH.

O6bekThl Promise MMEKT TPU BO3MOXKHBIX COCTOSIHHS: «0XKHIAHHE», «BbIOJHEHO» U «OTKJIOHEHO».
Cpasy nocJjie cosganus 06beKT Promise HaXOAUTCH B COCTOSIHUM «OXKHAAHUE» U MEPEeXOAUT B COCTOSIHUE
«BBITIOJIHEHO» UJIH «OTKJIOHEHO» B CJlydae yCMEeUIHOTO WK HeyClelIHOro 3aBeplleHns UCroaHuTe 1. B mio-
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O0oM cJiyyae Bbl MOXKeTe H00aB/IATb 00Pa0OOTUMKH, YTOOBI IepeXBAaTUTb MOMEHT, KOrAa 00beKT Promise
ycraHoBUTcsl. Meton then () no3Bo/isieT yCTaHOBUTb JBa 00pabOTUMKa, YCHELIHOr0 U HEYCHelHOro Bbl-
TNIOJIHEHHS onepauuH, a MeTon catch() — Tonbko 00pabOTUMK OTKa3a.

O6bekThl Promise M0XHO 00bEIMHATh B LENOYKHU PAa3HBIMU CIIOCOOAMH M TepenaBaTh MH(OPMALHIO
Mexay HUMH. Kax bl BbI30B then () co3naeT U Bo3BpalllaeT HOBBIH 00beKT Promise, KOTOPbIH yCcTaHO-
BUTCS, KOTla YCTAHOBUTCS NpeallecTBYIOIUI 00beKT. Takye LeNouKH MOXKHO MCIOJIb30BaTh AJIsl peasn3a-
MU peaKklHUH Ha MOC/eI0BaTeJbHOCTb aCHHXPOHHBIX COOBITHH. J[/11 MOHHUTOpPUHTAa U 0OPaGOTKH HECKOJb-
KUX 00beKTOB Promise MOXKHO TakKe HCIIOJb30BaTh MeToAbl Promise.race() U Promise.all().

3anyck acCMHXPOHHBIX 3alaHHi peasiudyeTcs Mpolie, Korna o6beKTsl Promise Hcnosb3yoTes B KOMOU-
HallMU C reHepaTopaMH, MOTOMY 4TO 00beKThl Promise uMeloT 000011eHHbIH HHTep(eHC, KOTOPBIH MOTYT
BO3BpAalllaTh aCHHXPOHHBIE onepauuu. bsaromaps 3ToMy MOXKHO HCIOJIB30BATh Te€HEPATOPbl M ONepaTop
yield, 4ToObl HOXKAATbCS 3aBepLUEHUS ACHHXPOHHOH onepauuy U 00padoTaTh ee pe3y./bTar.

Muorve HoBble OMONHOTEKH /151 BeO-NPUJIOKEHUH OCHOBaHBI Ha 00beKTax Promise, W Bbl MOxeTe
ObITb yBepeHbl, UTO B OyAylLleM MOABATCSA U Npyrhe OUOJHUOTEKH, CJAENYIOLINe UX MPUMEDY.
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Mpokcu-06bekTbl U Reflection API

Onno#t u3 uesnelt obeux crnenudukaunii, ECMAScript 5 u ECMAScript 6, 6bi10 cHsITHe 3aBechl Ta-
MHCTBEHHOCTH ¢ (DyHKUHOHAJbHBIX Bo3MoxkHOCcTel JavaScript. Hanpumep, no ECMAScript 5 BcTpoeHHBIe
o6bekThl JavaScript Morsiv UMeTb CBOHCTBA, HelepeuucJUMble U HEIOCTYyTHble 15 3alKCH, HO pa3padoT-
YUKH He UMeJIH BO3MOXKHOCTH OMpeesiTh COOCTBEHHbIE CBOUCTBA KAK HelepeyrcauMble UIW HELOCTYIHBIE
nnst 3anucu. B ECMAScript 5 nosiBusicst meton Object.defineProperty (), KOTOPbIH MO3BOJHK pas-
paboTuHKaM fenaTb TO, YTO ABUKKH JavaScript naBHO yxke ymesau nesatb

Crneundukanuss ECMAScript 6 naer paspabortuukam eie 6oJjiee TOJHBIH JOCTYN K BO3MOXHOCTSIM
nBuxKa JavaScript, no6aBssisi BcTpoeHHble 00beKThl. UTOOBI M03BOUThL pa3paboTUHKaM c031aBaTh BCTPO-
eHHble OOBEKTBI, SI3bIK OTKPBIBAe€T NOCTYIN K BHYTPEHHHM MeXaHH3MaM OOBEKTOB MOCPENCTBOM APOKCU-
0b6vekmos (proxies) — 00epTOK, KOTOPble MOTYT T€PeXBaThIBAaTh W U3MEHSITb MOPSIOK BbIMOJHEHHS] HU3-
KOYPOBHEBBIX onepauui ABHkKOM JavaScript. B aToii rnaBe cHavyana moppoOHO OMUCBIBaeTCs npobaema,
pelIUTb KOTOPYIO MPHU3BaHbl MPOKCU-0OBEKTHl, a 3aTeM 00CYKIAITCS MPUeMbl CO31aHUs U 3P (HEeKTUBHOTO
UCII0JIb30BAHHUS MPOKCH-00BEKTOB.

Mpobnema ¢ maccuBamu
o Bbixona ECMAScript 6 pa3paboTuyuKu He MOTJIM UMHUTHPOBAaTh paboTy 0ObEKTOB MacCHBOB B COO-
cTBeHHbIX oObekTax. CBoHcTBO length MmaccuBa M3MeHsleTCs aBTOMATHUECKH, KOrja Iporpamma Ipu-

CBaMWBae€T 3HaUeHHA OIIpeAe/J€HHbIM 3JIEMEHTAM 3TOro MaCCHBa, a H3MEHAA CBOMCTBO length, MO2KHO
OKa3blBATb BJIMAHHWE HA 3JE€MEHTbl MAdCCHBA. HaanMep:

let colors = ["red", "green", "blue"];
console.log(colors.length); // 3
colors[3] = "black";
console.log(colors.length); // 4
console.log(colors[3]); // "black"
colors.length = 2;

console.log(colors.length); // 2
console.log(colors([3]); // undefined
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// undefined
/ / " green "

console.log(colors([2]);
console.log(colors[1l]);

[TepBoHauasbHO MaccuB colors uMeeT TpU 3jeMeHTa. Omnepauusi nNpucBauBaHUs CTpPokKH "black"
s7eMeHTy colors[3] aBToMaTH4yecKd yBeJHuHBaeT cBoicTBO length no 4. IlpucBauBanue yucaa 2
cBOMCTBY length ynajsieT nBa Moc/JeIHUX 3JeMeHTa M3 MaccuBa, ocTaBJsis ABa nepBeix. B ECMAScript
D OTCYTCTBOBAJIM MEXaHHU3Mbl, KOTOPblE MO3BOJIMIN Obl pa3paboTyMKaM peasnn30oBaTh aHAJIOTMYHOE MOBeJe-
HUE, HO MPOKCU-O0BEKThl U3MEHHUJN CUTYaLHIO.

NMPUMEYAHUE

Takoe HecTaHOapTHOe MoBeJeHWe CBOWCTB C YMCIIOBbIMA MMEHaMW U CBOWCTBa length
06bsicHsaeT, nodemy B ECMASCcript 6 MaccrBbl cHUMTaOTCS 9K30TUYECKMMU OO bEKTaMW.

BeegeHue B npokcu-o6bekTbl U Reflection API

Bbi3oB new Proxy() co3faeT MPOKCH-OOBEKT /IS HCIOJNb30BAaHUS BMECTO APYroro oobekra (Hasbl-
BaeTcsl yenesoim). Ilpoken supmyarusupyem uenb Tak, 4To 06a 00beKTa, MPOKCH U LIeJEeBOH, BBITIAAAT
(PYHKLIMOHANBHO OIMHAKOBBIMH.

[TpokcH-00beKThl M03BONSAIOT MEpPeXBaThiBATh HU3KOYPOBHEBbIE OMepally 11eeBOro 06beKkTa, KOTOphle
MHaue SIBJSIOTCS BHYTPEHHUMU 11 OBHxKKa JavaScript. [lepexBaT 3TUX HM3KOYPOBHEBBIX ONepaLUil Mpo-
U3BOJUTCS C MOMOILBIO L08YUlKU — (PYHKLHH, OTBeYawllel 3a onpefeseHHYI0 OlepalHuio.

[TporpammHEblil nHTepdetic mexanusma pedaekcun (Reflection API) npencrasaen o6bekTom Reflect —
KOJIJIeKL[Mell MeTO[0B, KOTOpble MPeJOCTaB/SIOT MOBeAeHHEe MO YMOJYAHHIO K TeM 2Ke HU3KOYPOBHEBbIM
ornepalusiM, KOTOpble MOT'yT MepeornpeensTh NPOKCH-00beKThl. KaxK10H JIOBY1IIKe B MPOKCH COOTBETCTBYET
MeTof B Reflect. DTU MeTOnbl UMEIOT Te K€ MMeHa W IPUHUMAIOT Te K€ apryMeHThbl, YTO U COOTBeT-
CTBYIOLIHME UM JIOBYLIKH B MpoOKcH. B Tabs. 12.1 npuBoauTcs KpaTkas CBOAKA 10 JIOBYIIKAM B MPOKCH.

Kaxknas soBylIKa nepeonpeje/sieT HEKOTOPYIO BCTPOEHHYIO onepauuio ¢ oobekTaMu JavaScript, nos-
BOJIsIi BaM IepexBaThiBaTh W H3MeHATb MX. Eciu MmoHamoOWTCS HCMOJb30BaTb HeH3MeHeHHble BCTPOEH-
Hble ONepaldy, OHW Bcerga NOCTYMHBI B BHAe cooTBeTcTBYMLMX MeTonoB Reflection API. Cssisb mexny
npokcu-oobektTamu ¥ Reflection API cTaHeT moHsiTHee, Korja Bbl HauyHeTe CO3/1aBaThb MPOKCH, MO3TOMY
NpOJOJIKalTe UNTaTh U UCCIeAyHTe NpeasaraeMble IPUMepH.

Ta6bnuua 12.1. MNpokcun-nosyLukn B JavaScript

JloByLiKa B NpOKcKU MNepeonpeaensaemasn onepauma MeTtoa no ymon4yaHuio
get YUTteHune 3Ha4YeHns cBoNCTBa Reflect.get ()
set 3anncb 3Ha4YeHns1 B CBOMCTBO Reflect.set ()
has Onepatop in Reflect.has ()
deleteProperty OnepaTop delete Reflect.deleteProperty ()
getPrototypeOf Object.getPrototypeOf () Reflect.getPrototypeOf
setPrototypeOf Object.setPrototypeOf () Reflect.setPrototypeOf ()
isExtensible Object.isExtensible () Reflect.isExtensible ()
preventExtensions | Object.preventExtensions () Reflect.preventExtensions ()
getOwnProperty- Object. Reflect.
Descriptor getOwnPropertyDescriptor () getOwnPropertyDescriptor ()
defineProperty Object.defineProperty () Reflect.defineProperty
ownKeys Object.keys (), Reflect.ownKeys ()
Object.getOwnPropertyNames () U
Object.getOwnPropertySymbols ()
apply BbI130B hyHKLMM Reflect.apply ()
construct BbI30B pyHKLUMM C KIHOYEBLIM CrNOBOM new | Reflect.construct ()
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NMPUMEYAHUE
B nepBoHavansHon Bepcun cneumcpumkaumm ECMAScript 6 nmenach ewe ogHa nosyLuka —
enumerate, MpedHa3HavYaBlWasACA AN U3MEHEHUS MOBEeAEHUS MepeyvnucrieHUss CBOWCTB
obbekta B uUMKne for-in M MeToge Object.keys (). OgHako oHa Obina ybpaHa B
cneundpukauum ECMAScript 7 (ECMAScript 2016), notomy 4TO B Xo4e peanusaumm
BCKPLIIMCb HEKOTOPbIE CITIOXHOCTU. JIOBYLWKA enumerate He NOLAAEPXKMBAETCHA HU B O4HOM
OKpYy>XeHumn JavaScript 1 NoTOMy He paccMaTpuBaeTCs B 3TON rnase.

Co3paaHWe NpocToro NpoKcU-oobeKTa

Korna BbI3bIBaeTCS KOHCTPYKTOpP Proxy, 4TOOBl CO3/aTh MPOKCH-00BEKT, €My NepelarTcs ABa apry-
MeHTa: esb U o6padoTunk. Obpabomuux — 3T0 OOBEKT, ONpPENeNsIOINNA OAHY UM HECKOJBKO JIOBYIIEK.
[Ipokcu-00beKT HCMoNb3yeT peasnu3aldd MO yMOJYAaHUIO [J5 BCeX onepalui, KpoMe Tex, AJs KOTOPbIX
onpefeJseHbl JOBYIIKH. UToOBl c031aTh MPOCTEHILIWH MPOKCU-0OBEKT, KOTOPBIH JHILIb NepeaaeT BbI30BbI
peasM3alMy M0 YMOJYaHHUIO, MOXKHO UCIO/b30BaTh 00paboTUMK Oe3 JIOBYLIEK, HalpUMep:

let target = {};

let proxy = new Proxy(target, {});

proxy.name = "proxy";
console.log(proxy.name) ; // "proxy"
console.log(target.name); // "proxy"
target.name = "target";
console.log(proxy.name); // "target"
console.log(target.name); // "target"

B sTOM mpuMepe MpoKcH-00BEKT ProxXy JeserupyeT BLITNOJHEHHE BCEX OMepaluil HEeMmoCpeACTBEHHO Ile-
JeBoMy 00beKTy target. Korna cBoHCTBY proxy.name NpUCBaWBaeTcCs 3HaueHUe "proxy", B 00beKTe
target cosgaercst cBoiicTBO name. CaM 00BbEKT Proxy He XpPaHUT 3TO CBOHCTBO; OH MPOCTO Mepenaer
onepaluio o6bekTy target. AHasoruuHo oOpallleHHs K Proxy.name W target.name BO3BpallaIOT
OJIHO U TO XKe 3HaueHHe, MOTOMY YTO 00a OHU B KOHEUHOM HTOr'€ CChINAlOTCS Ha CBOHWCTBO target.name.
ITO Tak)Ke 03HAYaeT, YTO €CJH MPUCBOUTb CBOUCTBY target.name HOBOe 3HaUeHHWe, OHO CTAaHET TaK-
JKe JOCTYMHO 4epe3 proxy.name. KoHeuHO, MPOKCH-00bEKTh 6e3 JIOBYILIEK He MPeNCTaBJsIOT 0COO0ro
UHTepeca, M03TOMY JaBalTe MOCMOTPUM, YTO MOJYUHUTCS, €CU ONpele/UTh KaKylo-HUOYIb JIOBYLIKY

lNpoBepKka CBOMCTB C NOMOLLbIO JIOBYLIKK Set

[Ipennosoxum, 4yto TpebyeTcs co3naTb 0OBEKT, CBOUCTBA KOTOPOrO MOTYT NPUHUMATb TOJbBKO UHCJIOBbIE
3HaueHHUsl. DTO O3HauaeT HeOOXONUMOCTb MPOBEPKH KaXKIOTO0 HOBOI'O CBOHCTBA, N00aB/sIEMOro B OOBEKT,
U BO30OyXKJeHUs OLIMOKM, eCJIM NMPUCBAaUBAaeMOe eMy 3HaueHue He siBjseTcs uucjaoM. [lnis pelleHUs 3TOH
3a7laud MOXKHO OIpelesUThb JIOBYLUKY Set, nepeonpenessiollylo MOBeAeHHe MO YMOJYAHUIO ONepauun
NpUCBAaWBaHUSA 3HaueHUs. JIoBylIKa set MpPUHUMaeT yeTblpe apryMeHTa:

trapTarget. OO0beKT, B KOTOPbIH [100aBJ/sieTcss CBOUCTBO (LiesIb JJ1s1 TPOKCU-00bEKTa).

key. Koy cBoiicTBa (CTpoKa MJIK CUMBOJ) MJisl 3aMUCH.

value. 3Ha‘l6HI/Ie, 3amucbiBaeMoe B CBOHCTBO.

e receiver. O6beKT, B KOTOPOM OIlpeJesieHa BhIOJHsIeMasi ornepalrst (0ObIYHO MPOKCHU-0OBEKT).
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JloByuike set coorBeTcTByeT MeTon Reflect.set (), KOTOpbIH onpejesseT MOBeAeHHE MO YMOJ-
YyaHUI0 AaHHOU omepauuu. Meton Reflect.set () npuHUMaeT Te Ke YeThbipe aprymeHTta, 4To U JoO-
ByllIKa set, 4TO J[aeT BO3MOXXHOCTb HCIOJIb30BAaTh 3TOT METON BHYTPU JOBYLIKH. JIOBylIKa nO/MKHA
BEpPHYTb true, ecJi 3HaueHHe ObLJIO MPUCBOEHO CBOUCTBY, U false — B mpoTUBHOM cJaydae. (Meron
Reflect.set () Bo3BpalllaeT NMpaBUIbHOE 3HAUEHHE B 3aBUCHUMOCTH OT ycIiexa ONepaluy.)

JIJ1s1 mpoBepKH 3HAUEHUH, MPUCBAaUBaeMbIX CBOMCTBAM, MOXKHO HCI0Jb30BaTh JOBYIIKY set. Hanpumep:

let target = {
name: "target"

let proxy = new Proxy(target, {
set (trapTarget, key, value, receiver) {

// WUrHOPUPOBATL CymMEeCTBylmUe CBONCTBa ObBekTa,
// Ha KOTOpHE »OeHCTBUE JIOBYIIKM HE PaCIPOCTPAaHSAETCH
if (!trapTarget.hasOwnProperty(key)) {
if (isNaN(value)) {
throw new TypeError("Property must be a number.");

// mobaBUTb CBONCTBO
return Reflect.set(trapTarget, key, value, receiver);

})

// nobaBleHMe HOBOI'O CBONCTBA
proxy.count = 1;
console.log(proxy.count); // 1
console.log(target.count); // 1

// CBOWCTBY name MOXHO [PUCBOUTL CTPOKY,
// TOTOMYy UTO OHO yX€ CymMeCTBYeT

proxy.name = "proxy";
console.log(proxy.name) ; // "proxy"
console.log(target.name); // "proxy"

// cregnyomasi ornepalysi BH3OBET Omubkry
proxy.anotherName = "proxy";

B stom mnpumepe ompenessieTcs JIOByLIKA B MPOKCH-00BEKTe, KOTOpash MpPOBepsieT 3HaueHHe J60ro
HOBOTO CBOKCTBa, n00aBJ/sieMoro B 00bekT target. Korna BbiMoJHsETCS UHCTPYKLHUS Proxy.count =
1, BbI3BIBaETCA JIOBYILIKA set. B aprymeHTe trapTarget nepenaercs cchljika Ha target, B aprymeHTe
key — cTpoka "count", B aprymMeHTe value — 3HadyeHue | U B aprymMeHTe receiver (B 3TOM npuMepe
He HCIIOJIb3yeTcsi) — CChlKa Ha proxy. B ofbekTe target OTCYTCTBYeT CBOHCTBO ¢ HMeHeM count,
NO3TOMY JIOBYIIKa NpoBepsieT 3HaueHHWe value, nepenasas ero B Bbi3oB isNaN(). Ecau B pesysbrare
OyneT moJydyeHO 3HayeHWe NaN, 3HAUWUT, MPOU3BOAMUTCS IMOMNbITKA MPUCBOUTH CBOHCTBY HEUHCJIOBOE 3Ha-
yeHHe, U MO3TOMY Bo30OyxKaaercs omnbka. Tak Kak B 3TOM IpUMepe CBOHMCTBY count MpHCcBauBaeTcs
1, noByuika Be3biBaeT Reflect.set () ¢ TeMM Ke UeTbIpbMsl apryMeHTaMU, KOTOpble MOJyuusa cama,
4yTOOBl 1002BUTb HOBO€ CBOKMCTBO.

Korna cBoicTBY proxy.name npucBarMBaeTCs CTPOKA, ONepalusl BbIIOJIHAETCS yClelHo. Tak Kak 06b-
eKT target yxxe MMeeT CBOMCTBO name, OHO HMCKJ/IOUYAETCS U3 NPOBEPKH BBI3OBOM MeTona trapTarget
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.hasOwnProperty (). DTo rapanTupyer MoAAepKKYy CBOHCTB, KOTOPble MpeK/ae UMeJHd HeYUCJOBbIE 3HA-
YeHHus.

OnHako MOMBITKA MPUCBOUTH CTPOKY CBOHCTBY proxy.anotherName Bbi3biBaeT omin6Ky CBOHCTBO
anotherName He cyulecTBOBajJo B 00beKTe target mpexie, MO3TOMY OHO IOJBepraeTcss MpoBepKe.
B npouecce nmpoBepku 3HaueHHUs1 BO30YKAAeTCs OLIMOKA, MOTOMY UTO "Proxy" He SIBJSETCS UYUCIOBBIM
3Ha4YeHHEeM.

JloByliKa set 1Mo3BoJisieT MepexBaThIBaTh ONEpallMM 3aMuCH B CBOMCTBA, a JIOBylLIKa get — omnepauuu
YTeHUs CBOWCTB.

MpoBepka ¢hopMbl 06LEKTOB C NOMOLLBIO NIOBYLIKU get

OnHo#t M3 HeoObIYHBIX ocoOeHHocTel JavaScript, koTopasi MHOra MOXKeT BBOAWUTb B 3a0JsyxKIeHHe,
SIBJISIETCSl OIepalus 4YTeHHs] CBOHCTB, KOTOpPas He BbI3blBaeT OLIMOKY, eCslH NpeAlpUHUMaeTCsl IMOMbITKA
NPOYUTATh HECYLIeCTBYIOlee CBOHCTBO. BMecTo olIMOKK OHa mpocTo Bo3BpallaeT 3HayeHUe undefined,
KakK B CJeLYIOLIeM MpUMepe:

let target = {};
console.log(target.name); // undefined

B 6Go/blIMHCTBEe APYTHX f3BIKOB IOMBITKA MPOYUTATh target.name BBI30BET OLIMOKY, NMOTOMY YTO
cBoHcTBO He cyulectByeT. Ho B JavaScript B KauecTBe 3HaueHUsi cBOHcTBa target.name OyneT BO3Bpa-
meHo undefined. Ecau Bam nmoBomusoch paboTaTh ¢ 6OJbIIMMH NMPOrpaMMaMU, Bbl HABEpPHSIKA 3HAeTe,
4To MofoOHOe ToBeeHHe MOXKET BbI3bIBaTh CYLECTBEHHbIe MpobJeMbl, 0COOEHHO KOrJa B UMEeHH CBOHCTBa
ponyiieHa onedatka. [IpokcH-06beKTBl MOMOTalT PELIUTh 3Ty NpPo6JeMy 3a CYeT OpraHU3alUH MPOBEPKH
(opMbl 0ObeKTa.

opma obvexma (object shape) — 3TO KOJJIEKIUs CBOHUCTB ¥ METOMOB, NOCTYMHBIX B 00beKTe. JBHXK-
ku JavaScript ucrnonbsytoT (GopMbl 00BEKTOB [/ ONTHMHU3ALUMK KOMA, YAacTO CO3/aBasi KJacChl, Mpej-
cTaBJ/soLIMe 00beKThl. Ec/IM MOXHO C yBepeHHOCTbIO CKa3aTb, YTO OObeKT Bcerga OyAeT MMeTb OIUH
M TOT Ke Habop CBOWCTB M MeTONOB (Takoe MOBeleHHE MOXKHO TapaHTHPOBATb C IOMOLIBI METOIOB
Object.preventExtensions(), Object.seal() uau Object.freeze()), Torna Bo30yXKIeHHE
OLIMOKU TPU TONbITKE 0OPaTUThCS K HECYLECTBYIOIIEMY CBOHCTBY MOXET OKa3aThbCsl MO0Je3HbIM MpHoOpe-
TeHueM. [IpoKcH-06beKThl MO3BOJSAIOT JIETKO NMPOBEPUTH (opMy 0OBEKTA.

Tak kak mpoBepka CBOHCTBA JOJ/KHA BBINOJNHATHCS TOJbKO NPHU UTEHUM CBOHCTB, €€ MOXKHO peasiu3o-
BaTh B JIOBYLIKe get. JIoByllka get BbI3bIBA€TCSsl, KOr4a NPOU3BOAUTCS ONepaLys YTeHUs] CBOWCTBA, Jaxe
eCJId 3TO CBOHCTBO OTCYTCTBYeT B 0oO6bekTe. OHA MPUHUMAeT TPU apryMeHTa:

e trapTarget. O6beKT, CBOHCTBO KOTOPOTO YHTaeTcs (LeJb AJsl IPOKCH-0OBEKTa),
e key. Kniou cBoiicTBa (CTpOKa WUJIM CHMBOJI) AJs1 YTEHHUS.

e receiver. O6beKT, B KOTOPOM OINpeJesieHa BhIOJHsIeMasi ornepauns (0ObIYHO MPOKCU-0OBEKT).

OTH apryMeHTHl IOBTOPSIIOT apryMeHTHl JIOBYLIKH Set ¢ OOHUM 3aMeTHBIM HCKJ/IOYeHHEM: OTCYTCTBYET
apryMmeHT value, moTomy 4TO JOBYILIKa get He BBHINOJHsET 3aMuch 3HadeHUs. JIoByllke get cooTBeT-
cTByeT Meton Reflect.get (), KOTOpbIH NPHHHMMaeT Te »Ke TPU apryMeHTa, 4To U JOBYLIKA get, U
BO3BpalllaeT 3HaYeHHe CBOUCTBA.

JloBymiky get u meron Reflect.get() MOXHO HMCNONBb30BaTh, 4TOObl BO30YyXKAaTb OLIMOKY IpH
JI0OO TMOMbITKE NPOYUTATh CBOMCTBO, OTCYTCTBYIOLLEE B LieJeBOM 00beKTe, KaK I0Ka3aHO HHUXKe:

let proxy = new Proxy({}, {
get(trapTarget, key, receiver) ({
if (!(key in receiver)) {
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throw new TypeError("Property " + key + " doesn't exist.");

return Reflect.get(trapTarget, key, receiver);

}) s

// momyckaeTcs pobaBlieHHe CBONCTB
proxy.name = "proxy";
console.log(proxy.name) ; // "proxy"

// obpameHue X HeCYmNeCTBYWIEMYy CBONCTBY BH3HBaeT OmMUOKY
console.log(proxy.nme) ; // throws an error

JIoBylIKa get B 3TOM MpuMepe MepexBaThiBaeT onepaluy uTeHHs cBoicTB. Omeparop in mposeps-
eT HaJHMuHe CBOWCTBa B 00beKTe receiver. 31ech B onepaTope in HCMOJb3yeTcs receiver BMeCTO
trapTarget Ha TOT ciaydai, ecju B MPOKCH-00BbEKTe recelver ompeneseHa JoByllka has, o KOTo-
poll s pacckaxky B chaenyiouleM paspede. Mcnonb3oBanue trapTarget B Takoll CUTyalud TNpPUBeNET K
BbI30BY JIOBYILIKM has W TeopeTHYeCKH MOXKeT NaTb HeBepHbIH pe3y/bTaT. Ec/iu CBOHCTBO OTCYTCTBYET,
B030y»KaeTcs olnOKa; B MPOTUBHOM CJjydyae UCMOJb3yeTcs MOoBefeHHe MO yMOJIUaHHUIO.

ATo pellleHHe MO3BOJsieT N00ABJSATbH HOBble CBOHCTBA, TaKWe KaK Proxy.name, 3alUCbiBaTb 3Haye-
HUsl ¥ uuTaTh ux. [locsenHsisi cTpoka B mpuMepe COAEPKUT OMEYaTKy: MOJ ProxXy.nme MPOrpaMMUCT,
BEPOSITHO, MOApasyMeBas proxy.name. OHa BbI30BET OLIMOKY, TOTOMY YTO CBOHCTBO nme OTCYTCTBYeT B
00BbEKTE.

CokpbiTHe CBOMCTB C NOMOLLbIO NIOBYLWKHK has

Onepatop in nposepsieT Ha/JW4He CBOHCTBA B YKa3aHHOM 0ObeKTe U BO3BpalllaeT true, ec/u CBOHCTBO,
COOTBETCTBYIOLIEe 3aJJaHHOMY HMeHH MJIM CHMBOJY, uMeeTcsi. Hanpumep:

let target = {
value: 42;

}
console.log("value" in target); // true
console.log("toString" in target); // true

O6mbekT uMeeT ob6a cBOiCTBa, value W toString, mosToMy B 060HX C/Ay4asix OMepaTop in BepHY.
true. CBo#icTBo value — 3TO COOCTBEHHOE CBOMCTBO, TOTZA KaK CBOHCTBO toString mMpUHAIJIEKHUT
npoToTUny (yHac/aenoBaHo oT Object). [IpokcH-06beKTH MO3BOJAIOT MEPEXBATUTb ITY ONEPALHUIO C TO0-
MOILLbIO JIOBYLIKH has U BepHYTb APYroe 3HaueHHe.

JloByiika has BbI3bIBaeTCs MPH JI0OOM HCNOJNB30BAHUH ornepatopa in. OHa NMpUHUMaeT Ba apryMeHTa:

e trapTarget. O6beKT, B KOTOPOM OMpeesisieTCsl MPUCYTCTBHE CBOHCTBA (LleJb AJisi MPOKCH-00BEKTA).

e key. Kitou cBoficTBa (CTpoKa WM CUMBOJ) AJsi POBEPKH.

Meton Reflect.has() npuHHMaer Te e IBa apryMeHTa W peajiu3yeT MOBeleHHEe MO YMOJYaHHUIO
oneparopa in. JloByumky has u meton Reflect.has () M0OXHO IPUMEHUTb, YTOObI H3MEHUTDb MIOBeJEeHHE
omepatopa in B OTHOLUEHWM ONHHUX CBOWCTB M HCIIOJNb30BAThb IOBEAEHHE IO yMOJYAHHIO B OTHOLUEHHUH
npyrux. Hanpumep, MOXXKHO CKpbITh CBOHCTBO value W3 NMpeablAyLIero npumepa:
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let target = {
name: "target",
value: 42

}s

let proxy = new Proxy(target, {
has(trapTarget, key) {

if (key === "value") {
return false;
} else {

return Reflect.has(trapTarget, key);

})

console.log("value" in proxy); // false
console.log("name" in proxy); // true
console.log("toString" in proxy); // true

JloBylika has B 00beKTe proxy CpaBHHBaeT apryMeHT key co cTpokod "value" u Bo3Bpaulaer
false, ecau yc/oBue BBINOJHSETCSA. B npoTHBHOM ciydae Bhi3biBaeTcst Metoq Reflect.has (), peanu-
3YIOLIUH MOBejleHre 0 yMosuaHuto. B pesynbrare n/s cBoiicTBa value onepatop in BosBpaiaet false,
JlaXke ecJii OHO CYLIeCTByeT B o0bekTe target. [lsg apyrux cBoiicTB, name U toString, KOPpeKTHO
BO3Bpallaercs true, Korga Ux HajJauyue MPOoBepseTcs OlepaTopoM in.

lNpepoTBpalieHUe yaaNieHUA CBOMCTB C MOMOLLbIO JIOBYLUKH
deleteProperty

Onepatop delete ynasnser cBOHCTBO U3 00beKTa M BO3BpalllaeT true, ecyy yaajeHre IPoLIo yCrewl-
Ho, U false — B npoTuBHOM cJayyae. [Ipu mombiTKe yma/WTb HeHacTpauBaeMoOe CBOHWCTBO B CTPOIOM
pexxuMe delete B03OyxaaeT oWIMOKY, a B 00blYHOM pexxkuMe delete mpocrto Bo3Bpaulaer false. Ha-
npuMep:

let target = {
name: "target",
value: 42

}s
Object.defineProperty(target, "name", { configurable: false });
console.log("value" in target); // true

let resultl = delete target.value;
console.log(resultl); // true

console.log("value" in target); // false

// TnpuMeuaHue: CJledyKlasi CTPpOKa BH30BET OWMOKY B CTPOrOM pPEeXUME
let result2 = delete target.name;

console.log(result2); // false

console.log("name" in target); // true
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CpoiicTBo value ynasnseTcs ¢ nomoliblo onepatopa delete, U B pe3yjbTaTe ornepaTop in Bo3Bpa-
maer false B TpeTbeM Bbi30Be console.log(). HenacrpanBaemoe cBOHCTBO name HeJsb3sl yHAJTUTh,
noatomy ornepatop delete mpocto Bo3Bpaulaetr false (ecau BHIIOJHUTb 3TOT KOX B CTPOTOM peXHME,
OH BBI30BET OILIMOKY). Takoe MoBeieHHe MOXKHO M3MEHHUTb C MOMOIIbI0 JOBYIIKH deleteProperty B
POKCHU-00beKTe

Bcesikuil pas Korna K CBOHCTBY 00beKTa IpuMeHsieTcs: onepaTop delete, Bri3biBaeTcs oByllka delete
Property. OHa nosydaeT ABa apryMeHTa:

e trapTarget. O0beKT, U3 KOTOPOTrO yaaJsieTcss CBOUCTBO (LieJb /s TIPOKCH-00bEKTa).
e key. Kmiou cBoiicTBa (CTpoKa WUJIM CHMBOJ) AJisl yIAJIEHHUS.

Meton Reflect.deleteProperty() npuHMMaeT Te Ke ABa apryMeHTa U peaJsiu3yeT MOBeLeHHE I10
yMoJyaHuo onepatopa delete. JloByuiky deleteProperty u Meton Reflect.deleteProperty()
MOXKHO MCII0JIb30BaTh, YTOOBI H3MEHUTD NOBefileHHe onepaTopa delete. Hanpumep, MOxXHO NpeoTBPaTHUTh
yJajeHue CBOUCTBA value:

let target = {
name: "target",
value: 42

}s

let proxy = new Proxy(target, {
deleteProperty(trapTarget, key) {

if (key === "value") {
return false;
} else {

return Reflect.deleteProperty(trapTarget, key);

b))
// TOHNHTaTbCA yOaJIUTh CBOMCTBO Proxy.value
console.log("value" in proxy): // true

let resultl = delete proxy.value;
console.log(resultl); // false

console.log("value" in proxy): // true
// TONHTATbCS YOAJIUTL CBOMCTBO ProxXy.name
console.log("name" in proxy); // true

let result2 = delete proxy.name;
console.log(result2); // true

console.log("name" in proxy); // false

OTOT NpUMep OuyeHb I[OXO0XK Ha MpUMep peasnusauuu JoBylIKH has. JloByumka deleteProperty
CpaBHMBaeT apryMeHT key co cTpokod "value" u Bo3Bpawaer false, ecau ycjaoBHe BbINOJHSETCA. B
IIPOTHBHOM cJiy4yae Bhi3biBaeTcss MeTol Reflect.deleteProperty ().
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CpoiicTBO value He/b3sl yAaJUTb 4Yepe3 Proxy, MNOTOMYy YTO 3Ta OMepaLys MepexBaTbIBAeTCs, HO
CBOHCTBO name ynasnsercs 6e3 ocjoXHeHUH. [laHHBIN NpHeM MOXKeT MPUTOAMUTHCS, Korja Tpebyercs 3a-
ILATUTb CBOMCTBA OT yJAaJe€HHSl U He BbI3BaTh OLUMOKY B CTPOTOM peKHMe.

JloBywiku onepauuy C NPOTOTUMNOM

B rnaBe 4 6vl1 npencraBieH Meton Object.setPrototypeOf (), nobaBieHHBIH crneurpuKaLrend
ECMAScript 6 B nonosiHeHue K Metony Object.getPrototypeOf (), KoTopsiii nosiuics B ECMAScript
5. IIpoKcH-06bEKTHI O3BOJISIIOT MEPEXBAThIBATh BHI30BBI 000OHX METOMOB C MOMOILIbIO JIOBYIIEK setProto-
typeOf u getPrototypeOf. B o6oux cayuyasx meton B Object BbI3bIBaeT COOTBETCTBYIOILYIO JIOBYIII-
Ky B NPOKCHU-00BbEKTe, 1aBas BO3SMOXKHOCTb MU3MEHUTb MOBeleHHe MeTOola.

[lockonbKy 3TH [ABe JIOBYLUKH CBSI3aHbl C MPOTOTUIAMH MPOKCH-O0OBEKTOB, KaxKAOH M3 HUX COOTBET-
CTBYeT HeCKOJbKO MeTofoB. JIoBylika setPrototypeOf npuHUMaeT ciaefylollde apryMeHThI:

e trapTarget. O0beKT, 1Jisi KOTOPOrO YCTAHABJIHMBAETCS MPOTOTHI (/b 1Jis MPOKCH-00BEKTA).

e proto. O061bexT AJist UCII0JIb3OBAHUSA B POJIM IPOTOTHUIIA.

Te xxe aprymenThl nepenatrorcs B MetTofbl Object.setPrototypeOf () uReflect.setPrototy-
peOf (). JloBymka getPrototypeOf npuHuMaeT TOIbKO apryMeHT trapTarget, KOTOPbHIH Takxke me-
penaercs B MeToabl Object.getPrototypeOf () u Reflect.getPrototypeOf ().

Kak pelcTBYIOT NOBYLWIKK Oonepauydi C NPOTOTUINOM

JIoBylLIKH onepauuil ¢ MPOTOTHUIIOM UMEIOT HEKOTOpble orpaHuyeHusi. Bo-nepBuix, J0BylIKa getProto-
typeOf no/skHa Bo3Bpawath 06beKT WiaKd null — BO3Bpar J0OOro APYroro 3HauYeHHs BbI3bIBAeT OLIUOKY
BO BpeMsl BbllosiHeHUS. [IpoBepKa Bo3BpallaeMoro 3HayeHHUs rapaHTUpyeT, uTo Object.getPrototype
Of () Bcerna GyneT BOo3BpalllaTh OKHUAaeMoe 3HaueHHe. Bo-BTophiX, JoBylIKa setPrototypeOf nosxHa
Bo3BpalllaTh false, ecnu onepaiiusi noteprena Heyaauy. Korna setPrototypeOf BosBpaiiaer false,
Object.setPrototypeOf () Bo3byxnaaer omnoKy. Eciu setPrototypeOf Bo3Bpauiaer nwboe aApy-
roe 3HauyeHue, otsnyHoe oT false, meton Object.setPrototypeOf () npeamnoJsaraer, 4YTo ornepaLus
npeycrneJia.

CJienyouMi npuMep CKpPbIBaeT MPOTOTUI MPOKCH-00bEKTa, Bcerna Bosppamias null, a Takke He 103-
BOJISIET U3MEHATH MPOTOTHUIL:

let target = {};
let proxy = new Proxy(target, {
getPrototypeOf (trapTarget) {
return null;

b,

setPrototypeOf (trapTarget, proto) {
return false;

}) s

let targetProto = Object.getPrototypeOf (target);
let proxyProto = Object.getPrototypeOf (proxy):

console.log(targetProto === Object.prototype); // true
console.log(proxyProto === Object.prototype); // false
console.log(proxyProto); // null



JloBylwKK onepauui ¢ NPOTOTUINOM 242

// 3aBepmUTCs YCIEeXOM
Object.setPrototypeOf (target, {});

// BH30OBeT omubKy
Object.setPrototypeOf (proxy, {}):;

ITOT NpHMep MOAYEPKHMBAeT Pa3HUIy MeXIy TNoBeleHHeM target u proxy. Hnas target meron
Object.getPrototypeOf () Bo3BpallaeT ero NMpoTOTHI, a IJs Proxy Bo3epaulaercs null, noro-
My 4TO BBI3bIBaeTCsl JIOBYyILIKa getPrototypeOf. AHasoruuHo meton Object.setPrototypeOf ()
3aBeplllaeTcsl YCIIEXOM, KOTJla OH BbI3biBaeTcsl 1Jd oO0beKTa target, HO Bo30yKAaeT OLIMOKY, KOraa Bbl-
3bIBaeTCs IJi proxy, M3-3a BMellaTeJbCTBa JIOBYIIKH setPrototypeOf.

Ecau Bapyr noHagoOUTCS MOBedeHHE M0 YMOJUAHHUIO [JIS 3TUX [BYX JIOBYILIEK, UCIOJb3YHTE COOTBET-
cTByIOllIMe MeTonbl 00bekTa Reflect. Hanpumep, ciaenyomuil Ko peann3yeT MoBeieHHe MO0 YMOJYAHUIO
s JoByllek getPrototypeOf u setPrototypeOf:

let target = {};
let proxy = new Proxy(target, {
getPrototypeOf (trapTarget) {
return Reflect.getPrototypeOf (trapTarget);
b,

setPrototypeOf (trapTarget, proto) {
return Reflect.setPrototypeOf(trapTarget, proto);

})

let targetProto = Object.getPrototypeOf(target);
let proxyProto = Object.getPrototypeOf (proxy);

console.log(targetProto === Object.prototype); // true
console.log(proxyProto === Object.prototype); // true

// 3aBepmuTCsa yCIEeXOM
Object.setPrototypeOf (target, {});

// Takxe 3aBEepPHNUTCS YCIEXOM
Object.setPrototypeOf (proxy, {}):

B stom npumepe target M proxy MOXKHO HUCNOJb30BaTb B3aHMO3aMeHSIeMO U I0Jy4aTh OJWHAKOBbIE
pesyJbTaThel, IOTOMY 4TO JIOBYLWIKH getPrototypeOf u setPrototypeOf mpocTo BLI3LIBAIOT pealiu-
3alMI0 10 yMOJYaHU0. Heo6X0auMO OTMETHTh, YTO M3-33 HEKOTOPBIX BaXKHBIX Pa3/JW4YUH B 3TOM IpUMepe
ucnonb3ywTes Metoabl Reflect.getPrototypeOf() U Reflect.setPrototypeOf () BMecTO on-
HOMMEHHBIX MeTOon0B 00beKkTa Object.

Mouemy nogaep>xuBaeTcsa aBa Habopa MeToaoB?

[lonosputenbHoe cxonctBo MeTonoB Reflect.getPrototypeOf () u Reflect.setPrototype
Of () u MeTonoB Object.getPrototypeOf () u Object.setPrototypeOf () 4acTo BbI3bIBaeT My-
tTaHuly. HecmoTpsi Ha To uTo 06a Habopa MeTONOB BHIMOJNHSIOT CXOXHE ONepaldd, MeX1y HHMH BCe Ke
€CTb 3aMeTHble Pa3/uyus.

Metonb Object.getPrototypeOf () u Object.setPrototypeOf () — onepauuu H6oJee BbICO-
KOTO YPOBHSI, M3HaUaJ/bHO CO3[|aBaBlIHecs 1Js pa3paboTurKoB, a MeToabl Reflect .getPrototypeOf ()
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U Reflect.setPrototypeOf () — HU3KOypPOBHEBbIE OlepaLlUH, OTKPBLIBAOILINE NOCTYI K IIepBOHAYAJIb-
HbIM, BHYTpeHHUM omnepauusiMm [ [GetPrototypeOf]] u [[SetPrototypeOf]]. Meton Reflect
.getPrototypeOf () — 3T0 06epTKa A/15 BHyTpeHHeH onepaunu [ [GetPrototypeOf]] (¢ momosiHM-
TeJIbHOU MPOBEPKOH BXONHBIX NaHHBIX). MeTonsl Reflect.setPrototypeOf() u [[SetPrototype
Of]] umeror Takoe ke poactBo. CooTBeTCTBYIOIINE MeTonbl B Object Takxke Bb3bIBAT [ [GetProto-
typeOf]] u [[SetPrototypeOf]], HO mepen 3TUM BBHINOJHSAKT HECKOJbKO NOMOJHUTENbHBIX I1aroB
U TIPOBEPSIOT BO3BpalllaeMoe 3HayeHUe, YTOOBl ONpele/uTh, KaK NeHCTBOBATH AaJblle.

Meton Reflect.getPrototypeOf () Bo3OyxnaeT olINOKY, €CHd ero apryMeHT He siBJsieTcs 00b-
eKToM, a Object.getPrototypeOf () cHayajsa NpPUBOAUT 3HAUEHHE K TUMY 00BbEKTa U TOJbKO MOTOM
BBIMOJIHSIET onepauuio. Ecau nepenats 3TUM MeTOAAM YHUCJO, OHU BEPHYT pa3Hble Pe3yJbTaThl:

let resultl = Object.getPrototypeOf(1l);
console.log(resultl === Number.prototype); // true

// BHIBOBET OmMUOKY
Reflect.getPrototypeOf(1l);

Meton Object.getPrototypeOf () mno3BossieT MOJAYy4YUTb MPOTOTHI [Js uucaa 1, moTomy 4To
CHayaJja OH NPUBOAUT 3HaueHUe K TUny Number, a 3ateMm Bo3BpaulaeT Number.prototype. Meron
Reflect.getPrototypeOf () He BLINOJHAET TAKOrO NMPUBEAEHHUS, a TAaK Kak 1 He siBjsieTcs1 0ObEKTOM,
B030yK/JaeT OLINOKY.

Meton Reflect.setPrototypeOf () Takxke nedcTByeT HHaye, yeM MeTon Object.setProto-
typeOf (). B yactHocTH, Reflect.setPrototypeOf () Bo3Bpallaer Joruyeckoe 3HaueHue, cooblla-
olee 06 ycrexe omnepauuu. B ciyuae ycmexa BosBpallaeTcs 3HaueHMe true, a B cjydyae Heymgauhd —
false. Eciu Object.setPrototypeOf () TepnuT Heymauy, oH BO30OYyKAaeT OLIHUOKY

Kak nokasbiBaeT nepBbli NprMep B pa3dzene «Kak neHdCTBYIOT JIOBYILIKH ONepalyid ¢ IPOTOTHIIOM», KOTAA
JoByuika setPrototypeOf BosBpaumaer false, meton Object.setPrototypeOf () Bo3byxnaer
omnbKy. Merton Object.setPrototypeOf () Bo3BpallaeT MepBbI apryMeHT (€ro 3HaueHHe) U MOTOMY
He TOAXONWT JJIsl peasM3alldd TOBeJeHHs 10 YMOJYaHHIO JOBYUIKH setPrototypeOf. Dty pasnnuus
JE€MOHCTPUPYIOTCSH HUXKE:

let targetl = {};
let resultl = Object.setPrototypeOf(targetl, {});
console.log(resultl === targetl); // true

let target2 = {};

let result2 = Reflect.setPrototypeOf(target2, );
console.log(result2 ===== target2); // false
console.log(result2); // true

B stom npumepe Bbi3oB Object.setPrototypeOf () Bo3Bpauiaer targetl, a BridoB Reflect
.setPrototypeOf () Bo3Bpamiaer true. ATo TOHKOE OTIMUHE UMeeT GOJblloe 3HAUeHHe. Bbl yBUOHTE
elle He OfHY mapy MeTonoB B Object u Reflect, KoTopble Ha MepBHIH B3MJsAA AYOJAUPYIOT APYT APYra,
HO B CBOHUX JIOBYLIKAaxX BCerja UCNoJb3yiTe MeToabl o6bekTa Reflect.

NMPUMEYAHUE
Mpn McCnoNb30BaHUM BHYTPU MPOKCUM-OOBEKTOB MeToAbl Reflect.getPrototypeOf ()/
Object.getPrototypeOf () M Reflect.setPrototypeOf () / Object.set

PrototypeOf () 0OyayT BbI3biBaTb JIOBYWKUN getPrototypeOf W setPrototypeOf
COOTBETCTBEHHO.
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JloBywiKH, cBA3aHHble C PACLUMPAEMOCTbIO 0ObEKTOB

B ECMAScript 5 6bla no6aBjeHa BO3MOXHOCTb YyIMpaBJieHHsI CIOCOOHOCTbIO OOBEKTOB K paclliu-
peHuI0 B BUIe Napbl MeToqoB Object.preventExtensions() u Object.isExtensible(), a
B ECMAScript 6 nosiBusach BO3MOXKHOCTb MepPEXBAThIBATb BBI30Bbl 3THX METONOB C TOMOILIBIO JIOBY-
ek preventExtensions W isExtensible. O6e J0OBYIWKH NPUHUMAIOT €IUHCTBEHHBIH apryMeHT
trapTarget — 00BeKT, /5 KOTOporo Obl1 Bbli3BaH MeTon. JlIoBylmika isExtensible no/kHa Bep-
HYTb JIOTHUECKOe 3HayeHHe, coolliawulee O CIOCOOHOCTH oObeKTa pacluupsaTtbes. JIoByllka prevent
Extensions Takxke 10JKHA BepPHYTb JOTHYecKoe 3HauyeHMe, coolliawllee o6 ycnexe onepauuu. Me-
tonbl Reflect.preventExtensions() u Reflect.isExtensible () peajusylT NOBeleHHE IO
ymosauanuio. O6a BO3BpalllalOT JOTHYecKoe 3HayeHHe, MO3TOMY HMX MOXKHO HerNOCPeICTBEHHO HCIMOJb30-
BaTb B COOTBETCTBYIOLIUX JIOBYLIKAX.

IBa npocTtbix npumepa

Urobbl yBHOETb, KaK NEHCTBYIOT JIOBYIIKH YINpaBJeHHUs PacCIIHpsieMOCTbI0 OO0BEKTOB, B3IVISHUTE Ha
CJeLYIOLIUHA NpUMep, peasM3yllIUH MOBeleHHe [0 yMOJ4YaHHI0 JoByllek isExtensible U prevent
Extensions:

let target = {};
let proxy = new Proxy(target, {
isExtensible(trapTarget) {
return Reflect.isExtensible(trapTarget);

b,

preventExtensions(trapTarget) {
return Reflect.preventExtensions(trapTarget);

})

console.log(Object.isExtensible(target)); // true
console.log(Object.isExtensible (proxy)); // true

Object.preventExtensions (proxy);

console.log(Object.isExtensible(target); // false
console.log(Object.isExtensible (proxy)); // false

DTOT MpUMep MOKa3bIBaeT, UTO BLI3OBEI MeTOonoB Object.preventExtensions() u Object.is
Extensible () KOppeKTHO MPOXOAAT yepe3 proxy B target. [Ipu HeoOXOAUMOCTH Bbl MOXKeTe U3Me-
HUTb WX NoBeleHue. Hanpumep, ecsan HexesatesnbHO, 4ToOb Object .preventExtensions () ycnemi-
HO BO3/IeCTBOBAJ Ha MPOKCHU-00BEKT, U3 JIOBYLIKU preventExtensions MoxHO BepHyTh false:

let target = {};
let proxy = new Proxy(target, {
isExtensible(trapTarget) {
return Reflect.isExtensible(trapTarget);
}I
preventExtensions(trapTarget) {
return false

})
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console.log(Object.isExtensible(target)); // true
console.log(Object.isExtensible (proxy)); // true

Object.preventExtensions (proxy);

console.log(Object.isExtensible(target); // true
console.log(Object.isExtensible (proxy)); // true

3nech BbI30B Object.preventExtensions (proxy) (pakTHUeCKH UICHOPUPYETCs, IOTOMY UTO JIO-
ByllKa preventExtensions Bosspauaer false. Onepauus He nepenaercs B 00beKT target, nosto-
My Object.isExtensible () Bo3Bpalaer true

Lyo6nukarbl METOAOB ynpaB/eHUsl PacLUMPAEMOCTbIO

Bo3MoxkHO, Bbl 00paTu/iv BHUMaHHE, UTO Mbl OMSATb CTOJKHYJIHUCh C TOBTOPSIIOIIMMUCS METOAAMH B
Object u Reflect. Ho B nanHOM ciiydae oHU UMelOT 6oJiblie cxoactBa. Metonsl Object . isExtensi-
ble() u Reflect.isExtensible () oTHYalTCA TONBKO peakKUHed MPU MOJyYeHHUHU apryMeHTa, He
aBJsollerocsi oobektoM. B 3Tom cayuae Object.isExtensible() Bcerna BosBpaulaetr false, a
Reflect.isExtensible () Bo30yxknaaer omWHUOKY. DTO MOBEAEHHE NEMOHCTPUPYET CJEAYIOIHH MpHu-
Mep:

let resultl = Object.isExtensible(2);
console.log(resultl); // false

// BHIBOBET OmMUOKY
let result2 = Reflect.isExtensible(2);

ITO HATMIOMUHAET pas3jauuus Mexay mMeTofaMu Object.getPrototypeOf() u Reflect.getPro-
totypeOf (): meton Gosiee HU3KOrO YPOBHS BBHINOJHSIET O0Jiee CTPOTYIO POBEPKY OLIMOOK.

Metonbl Object.preventExtensions() u Reflect.preventExtensions() TakXe O4yeHb
MOX0XKHU MEXKIY coboii. Meton Object.preventExtensions () Bcermna BO3BpalllaeT 3Ha4YeHHEe CBOEro
apryMeHTa, faxe ecau 370 He 00bekT. Meton Reflect.preventExtensions (), HanpoTUB, BO30YyXK-
JI2aeT OMUOKY, €CJM ero apryMeHT He fiBJsieTC O0OBEKTOM; B NMPOTHUBHOM ciaydae Reflect.prevent
Extensions () Bo3Bpaulaer true B cjydae ycrnexa onepauru U false, ecau omnepauus 3aBeplinsach
Heynaued. Hanpumep:

let resultl = Object.preventExtensions(2);
console.log(resultl); // 2

let target = {};
let result2 = Reflect.preventExtensions(target);
console.log(result2); // true

// BH30OBeT omubKy
let result3 = Reflect.preventExtensions(2);

3nech MeTon Object.preventExtensions () BO3BpallaeT MoJyyeHHOe 3HayeHHue 2, HecMOTps Ha
TO 4TO 2 — 3T0 He 006bekT. MeTon Reflect.preventExtensions () Bo3BpallaeT true, KOTAa MOJY-
JyaeT 00beKT, U Bo30yKaaeT olUOKY, KOTa rnojaydaer 2.
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JloBywiku onepauui C AeCKPUNTOPaMHU CBOUCTB

Onnum u3 BaxkHe#ux HoBiecTB B ECMAScript 5 ctana Bo3MoXKHOCTb onpenensiTe aTpubyThl CBOHCTB
c omollbio Metona Object.defineProperty (). B panHux Bepcusx JavaScript He 6b1710 HUKaKOH BO3-
MOKHOCTH OIpeleJUTh METOIbl A0CTylNa K CBOMCTBAM, cliesaTb CBOMCTBO NOCTYIHBIM TOJIBKO [JII UTEHHUS
UJIU HernepeurncanMbIM. Bee 3T0 ¢Tasio BO3MOXKHBIM C MosiBJAeHUeM MeTona Object .defineProperty(),
a atrpuOyThl MOXKHO H3BJIeKaTb € MOMOLIbID MeTona Object.getOwnPropertyDescriptor().

[IpokcH-00BEKTHI MO3BOJSIOT NepexBaThiBaTh BbI30Bbl MeTO0B Object .defineProperty () u Ob-
ject.getOwnPropertyDescriptor () B JoBywKax defineProperty U getOwnPropertyDesc-
riptor coorBercTBeHHO. JloBynika defineProperty NpuHHMaeT caefyolllle apryMeHThI:

e trapTarget. OO6bekT, B KOTOPOM OTNpelesieTcsi CBOUCTBO (1lesib 1151 TIPOKCH-00beEKTa).
e key. Kniou cBoiicTBa (CTpoKa WM CHMBOJI),

e descriptor. O6beKT-1eCKPUNTOP AJs1 CBOHCTBA.

JloByuika defineProperty noJskHa Bo3BpallaTh true B ciaydae ycrnexa omnepauudd u false —
B MPOTUBHOM cJjy4yae. JloBylika getOwnPropertyDescriptor npuHMMaeT TOJNBKO apryMeHThl trap
Target u key M, Kak HeTPyQHO AOTajgaTbcs, Bo3BpallaeT neckpuntop. CooTBeTCTBYOLIME MeTonbl Ref-
lect.defineProperty() u Reflect. getOwnPropertyDescriptor () NpUHHUMAIOT Te XKe apry-
MEeHTBI, UTO U JoBYIIKH. CJIeqyIOUIHH NpUMep peasn3yeT MoBeleHHe M0 YMOJUAHHIO A/ KaXK0H JIOBYIIKH:

let proxy = new Proxy({}, {
defineProperty(trapTarget, key, descriptor) {
return Reflect.defineProperty(trapTarget, key, descriptor);
b,

getOwnPropertyDescriptor (trapTarget, key) {
return Reflect.getOwnPropertyDescriptor(trapTarget, key);

})

Object.defineProperty(proxy, "name", {
value: "proxy"

})s
console.log(proxy.name) ; // "proxy"
let descriptor = Object.getOwnPropertyDescriptor(proxy, "name");

console.log(descriptor.value); // "proxy"

ITOT Koj omnpenesseT B 00beKTe Proxy CBOHCTBO ¢ MMeHeM "name'", ucnoJb3ys MeTon Object
.defineProperty (). 3areM OH HU3BJEKAaeT NECKPUIITOP [JIsi 3TOTO CBOHCTBA BbI30BOM Object .getOwn
PropertyDescriptor().

BbnokupoBaHue Bbi3oBa Object.defineProperty()

JloByuika defineProperty n0/:KHa BO3BpalllaTh JOTHYeCKOe 3HAUeHHe, ONpefiessollee ycrnex ore-
pauuu. Korna BosBpaiiaercs 3HaueHue true, meTon Object.defineProperty () 3aBepluaercs ycre-
X0M; Korja Bosppaulaetrcsi false, Meton Object.defineProperty() Bo3byxnaer owubKy. dTo 00-
CTOSITE/JIbCTBO MOXKHO MCIIO/Ib30BaTh /I OFPAHUYEHUS BULOB CBOMCTB, KOTOPble MOXKHO ONPENeJUTh C I10-
moulbio MeTofa Object.defineProperty (). Hanpumep, uToObl NpenoTBpaTUTh BO3MOXKHOCTD OIpeJie-
JIEHUSI CHMBOJIbHBIX CBOMCTB, MOXKHO IIPOBEPUTh THUII KJIIOUA U, €CJIHU OH He SIBJISeTCS CTPOKOM, BO3BPALLATh
false, Hanpumep:
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let proxy = new Proxy({}, {
defineProperty(trapTarget, key, descriptor) {

if (typeof key === "symbol") {
return false;

return Reflect.defineProperty(trapTarget, key, descriptor);

})

Object.defineProperty(proxy, "name", {
value: "proxy"

b
console.log(proxy.name) ; // "proxy"
let nameSymbol = Symbol("name");

// BH3OBeT omubKY
Object.defineProperty(proxy, nameSymbol, {
value: "proxy"

})

[lonyuyus B aprymeHnTe key cumBod, jgoBylika defineProperty BepHeT false, B IPOTUBHOM ciyyae
BBI30BET peaJsiM3alHio 1o ymosdaHuio. Korna meton Object.defineProperty () BbI3bBaeTCsl C KJIO-
4yoM "name'", OH BBHINOJIHAETCS yCIelIHO, TIOTOMY UTO KJo4 siBjsieTcs: cTpokoi. Korna Object.define
Property() BbI3bIBaeTC C CHMBOJIOM nameSymbol, oH B030yxnaaeT OLIMOKY, MOTOMY YTO JIOBYLIKA
defineProperty BosBpaiuaer false.

NMPUMEYAHUE
MOXXHO TaKke CKpbITb OLUMOKY B Bbi30Be Object.defineProperty (), MPOCTO BO3BpaLLas
true M He BbI3blBadA Reflect.defineProperty (). B aToM cnyyae owmnbka Bo3byxaaTbcs
He OyaeT, Aaxe npyv HEBO3MOXXHOCTM ONPEeAenvTbL CBOMNCTBO.

OrpaHuueHUs ob6beKTa aeckpuntopa

YroO6bl rapaHTUPOBATH eJMHOOOpPa3ue NOBeleHHs NIPH UCI0/1b30BaHUM MeTol0B Object .definePro-
perty() u Object.getOwnPropertyDescriptor (), o6beKTb AEeCKPUIITOPOB IMepefanTcs B JO-
ByllkKy defineProperty B Hopmanu3oBaHHOM Bufe. [lo Toil ke mpuurMHe 0OBEKTHI, BO3BpalllaeMble
JIOByLIKOK getOwnPropertyDescriptor, Takxe BCerna rnojaBepramTcs INpoBepKe.

Tun o6bekTa, nepenaBaemoro Metony Object.defineProperty () B TpeThbeM apryMeHTe, He HMeeT
6oJb1IOr0 3HayeHusl; JoBylwka defineProperty nosyduT oObeKT AECKPUIITOpPa, 00J1aJal0LIero TOJbKO
cBolicTBaMU enumerable, configurable, value, writable, get u set. Hanpuwmep:

let proxy = new Proxy({}, {
defineProperty(trapTarget, key, descriptor) {
console.log(descriptor.value); // "proxy"
console.log(descriptor.name); // undefined

return Reflect.defineProperty(trapTarget, key, descriptor);
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})s

Object.defineProperty(proxy, "name", {
value: "proxy",
name: "custom"

});

3nech B TpeTbeM aprymeHTe MeTony Object.defineProperty() nepenaercss oObeKT ¢ HeCTaH-
NapTHBIM cBo¥cTBOM name. Korna BoisbiBaercs JoBylika defineProperty, oHa nmosnydyaeT oObeKT [e-
ckpunropa 6e3 cBOHCTBa name, HO co cBOHCTBOM value. [IpuunHa 3toro B ToM, uto descriptor B mei-
CTBUTEJIBHOCTH He SBJISIETCH MPOCTOM CChIIKOM Ha TPETHH apryMeHT B Bbi3oBe Object.defineProper-
ty (), HO mpencTaBjsieT cO60H HOBBIH OOBEKT, COMEPIKAIIUEN TOJNBKO NOMYyCTHMble cBoiicTBa. Meton Ref-
lect.defineProperty() Takxe UTHOpPUPYeT Jt0Oble HeCTAHAAPTHBIE CBOMCTBA B JAEeCKPUIITOPE.

JloByika getOwnPropertyDescriptor HMeeT HECKOJbKO OTJMYalolleecss OrpaHUUeHHe — OHa
noJkHa Bo3BpamaTh null, undefined uau 06bekT. O6beKT, BO3BpalllaeMblii JOBYLIKOH, TOJKEH COlep-
»KaTb TOJIBKO CJedylollihe COOCTBeHHble CBOHcTBa: enumerable, configurable, value, writable,
get u set. Ecau Bo3BpalllaeMblii 00beKT OYIET COAEPKATh ellle Kakoe-aub0o coOCTBEHHOe CBOWCTBO KpoMe
MIepPeYHCJIEHHBIX, 9TO BbI30BeT OLIMOKY, KaK MOKa3aHO HHUXKe:

let proxy = new Proxy({}, {
getOwnPropertyDescriptor (trapTarget, key) {
return {
name: "proxy";

}s
})s

// BHI3OBET OmMUOKY
let descriptor = Object.getOwnPropertyDescriptor(proxy, "name");

CBo#CcTBO nName He BXOAUT B YMCJO AOMYCTUMBIX B JECKPUNTOpPE, MO3ITOMY, KOTAA MPOU30HIET BbI30B
Object.getOwnPropertyDescriptor (), JoBylika getOwnPropertyDescriptor BepHeT 3Ha-
yeHHUe, BbI3blBalollee OLIMOKY. DTO OrpaHHYeHHe TapaHTHpyeT, YTO 3HaueHHe, BO3BpalllaeMoe MeTOIOM
Object.getOwnPropertyDescriptor (), Bcerga uMeeT ONpENEJEHHYIO CTPYKTYPY HE3aBHUCHMO OT
MeTOJIOB, UCIIOJIb3yeMbIX B MPOKCH-00BbEKTAX.

Lybnukarbl METOAOB ANA onepaLui C AECKPUNTOPaAMHU

1 cnosa B ECMAScript 6 umeercss HECKOJBKO MOXOXKHUX MeTofoB. Ha mepBbIl B3T/IsiA KaXeTcs, 4TO
MeTonbl Object.defineProperty() u Object.getOwnPropertyDescriptor () nenarT TO xe
camoe, 4TO U cooTBeTCcTByloUIMe UM MeTonbl Reflect.defineProperty() u Reflect.getOwnPro-
pertyDescriptor (). [lono6Ho apyrum napam MeTOHOB, KOTOpPble 0OCYXKJAJHCh BbILIE B 3TOH TJaBe,
9TU YeTbipe METOAA MMEKT HEKOTOpble TOHKHE, HO BaXKHble OTJHUYHSA.

MeTtoabl defineProperty()

Metonb Object.defineProperty() u Reflect.defineProperty () oTiuyalTcs Bo3Bpalla-
eMbIMU 3HaueHUsIMH. Meton Object.defineProperty() Bo3BpalllaeT CBOH MepBHIH apryMeHT, TOrAa
Kak Reflect.defineProperty() Bo3Bpallaer true B ciaydae ycrnexa onepauru U false — B mnpo-
TUBHOM cJydae. Hanpumep:

let target = {};
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let resultl = Object.defineProperty(target, "name", { value: "target "});
console.log(target === resultl); // true
let result2 = Reflect.defineProperty(target, "name", { value: "reflect" });

console.log(result2); // true

Korpna Bei3biBaeTcss meton Object.defineProperty(), OH BO3BpalllaeT CBOH aprymeHT target.
Korna BeibiBaercsi meton Reflect.defineProperty(), oH BO3BpalllaeT 3HadeHUe true, yKasblBa-
[olllee, YTO OMepalusl BBIMOJHEHA yCHelHo. Tak Kak JoBylKa defineProperty [no/xHa BO3BpallaTh
JIOTUUeCKOe 3HayeHue, [Jig peasiM3alUu MOBENEeHUS M0 YMOJIYAHWUIO Jy4ylle BCEro HCI0Jb30BaTb BbI30B
Reflect.defineProperty().

MeTtogbl getOwnPropertyDescriptor()

Meton Object.getOwnPropertyDescriptor () npeobpasyeT CBOH MepBbIH apryMeHT B OOBEKT,
€CJIM OH SIBJISIeTCSl IPOCTBIM 3HaYeHHUeM, U 3aTeM npoaoJ/kaer paboty. Merog Reflect.getOwnProper-
tyDescriptor (), HanpoTUB, BO3OYAUT OLIMOKY, €CIU B EPBOM aPTyMeHTe MOJYYUT NPOCTOe 3HAUEHHE.
Crenyouiye npuMep AeMOHCTPUpPYyeT 00e CUTyalUH:

let descriptorl = Object.getOwnPropertyDescriptor(2, "name");
console.log(descriptorl); // undefined

// BHIBOBET OmMUOKY
let descriptor = Reflect.getOwnPropertyDescriptor (2, "name");

Meton Object.getOwnPropertyDescriptor () BepHya undefined, noToMy 4to npeobpazoBas
gyucso 2 B 00beKT, KOTOPHIH He HMeeT CBOWCTBA name. DTO CTaHIAPTHOe TOBelleHHe MeTofla, KOrja CBOH-
CTBO C YKa3aHHbIM HMeHEeM OTCYTCTBYyeT B o6bekTe. OnHako Bbi3oB Reflect.getOwnPropertyDesc—
riptor () mpuBes cpasdy xe K OlIMOKe, IOTOMY YTO 3TOT METOX He AOMyCKaeT Mepefady NPOCThIX 3Haue-
HUHU B [IePBOM apryMeHTe.

JloBywka ownKeys

JloBylika ownKeys NepexBaTbiBaeT BbI30B BHyTpeHHero mMertofa [ [OwnPropertyKeys]] U mo3Bo-
JISleT TepeoTpeiesiiTh 3TO MOBeleHHe, BO3Bpallasi MaCCUB 3HaYeHUH. DTOT MACCHB HCIOJb3YeTCs YeThIPb-
Ma Metonamu: Object.keys(), Object.getOwnPropertyNames (), Object.getOwnProperty
Symbols () u Object.assign(). (Metox Object.assign() Hcrnojab3yeT MaccuB, YTOObI ONpene-
JIUTb, KaKHe CBOWCTBA KOMHPOBATh.)

[loBeneHue mo ymosuaHuio JOBYWKH ownKeys peasnusyer meton Reflect.ownKeys(), Bo3Bpa-
IIAIIIUA MacCUB CO BCEMH KJl0YaMH COOCTBEHHBIX CBOWCTB, BKJIOYasi CTPOKM W CUMBOJbL. MeToabl
Object.getOwnPropertyNames () U Object.keys () HCKIIOUYAOT CUMBOJIbHBIE KJOYH U3 MacCHBa
U BO3BpALLAIOT MOJYYMBIIAHACA pe3y/bTaT, a MeTol Object.getOwnPropertySymbols (), Hao00poT,
UCKJIIOUaeT M3 MacCHBa CTPOKOBble KJjaoud. Merton Object.assign() ucnosnb3yeT Bce MUMeloLIUecs B
MacCuBe KJIIOUUM — U CTPOKOBBIE, U CUMBOJIbHBIE.

JloBylika ownKeys NnpuHUMaeT eIUHCTBEHHbIH apryMeHT target W A0J/KHA BePHYTb OOBEKT, MOA06-
HbIH MacCHBY; B MPOTHUBHOM cJjyuae OyneT Bo3OyxpaeHa omuobka. JIoBylIKy ownKeys MOXHO HUCMOJb30-
BaTh, HAaNpUMep, A5 (PUABTPALUU CBOUCTB C ONpeles]eHHBIMU KJI0YaMH, KOTOPble He JOJIXKHbBI 00HapyKHU-
BaTbCsA MeTonaMu Object.keys (), Object.getOwnPropertyNames (), Object.getOwnProper-
tySymbols() u Object.assign(). IlpeacraBbre, uTo Bam TpebGyeTCsl UCKJ/IOUUTH Jl0Oble CBOMCTBA,
MMeHa KOTOPbIX HAYMHAIOTCA C CMMBOJA MOAYEPKUBAHUS — TUMHUHBIH croco® 0003HAUeHUs] MPUBATHBIX
cBoicTB B JavaScript. Jss 3T0oro MokHO 6b1/10 ObI HCIIOJIB30BATH JIOBYLIKY ownKeys, KaK MOKa3aHO HHUXKe:
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let proxy = new Proxy({}, {
ownKeys (trapTarget) {
return Reflect.ownKeys(trapTarget).filter(key => {
return typeof key !== "string" || key[0] !== "_";
});

})
let nameSymbol = Symbol("name");

proxy.name = "proxy";
proxy._name = "private";
proxy[nameSymbol] = "symbol";

let names = Object.getOwnPropertyNames (proxy),
keys = Object.keys(proxy),
symbols = Object.getOwnPropertySymbols (proxy);

console.log(names.length); // 1
console.log(names[0]); // "proxy"
console.log(keys.length); // 1
console.log(keys[0]); // "proxy"

console.log(symbols.length); // 1
console.log(symbols[0]); // "Symbol (name)"

ITOT MpUMep HCIOJb3yeT JOBYIIKY ownKeys, KoTopas cHauasna Bbi3biBaeT Reflect.ownKeys (),
4yTOOBl MOJYUYHUTh MOJHBIA CIUCOK KJOUel AJs 1eseBoro oobekTa. 3aTteM Bbi3biBaeTcs meton filter (),
4TOOBl OT(PUIBTPOBATh KJIOYH, KOTOpBIE SIBJISIIOTCHS CTPOKAMH M HAYMHAIOTCS C CUMBOJA MOAYEPKHUBAHUSA.
3areM B MPOKCH-00BEKT N00ABJASIOTCS TPU CBOHCTBA: name, _name U nameSymbol. Korma kK mpokcu-
00beKTy NpHUMeHSI0TC MeToabl Object.getOwnPropertyNames() U Object.keys(), oHU BO3-
Bpalllal0T TOJbKO CBOMCTBO name. AHajIOrHUHO, KOTAa MpuMeHsieTcss MeTon Object.getOwnProperty
Symbols (), OH BO3BpalllaeT TOJbKO CBOHCTBO nameSymbol. CBOHCTBO _name He MOSBJsSETCS HU B
OLHOM M3 pe3yJbTaTOB, IOTOMY YTO OHO OT(HUJbTPOBLIBAETCSH JIOBYLIKOH.

Xord JoByllKa ownKeys M03BoJisleT U3MEHUTb Habop KJ/louyel, BO3BpallaeMblii HEKOTOPBIMH Olepalt-
SIMH, OHa He BJIMSET Ha pe3yJbTaT HEKOTOPBIX APYTHMX ONepalMH, 4acTO HUCIOJb3yeMbIX B IpPOrpaMmmax,
TakuX Kak UUKJA for-of u meron Object.keys(). DTH omepalud Hesb3s MEPeXBATUTb B MPOKCH-
oobekTax. JloBylika ownKeys Takxe BO3elcTBYyeT Ha LMKJA for-in, KOTOpbIH BBI3BIBAET JOBYIIKY,
4TOOBI ONpeNeUThb, KaKHe KJIOUHU UCI0/1b30BaTh B LIUKJE

O6paboTKa BbI30BOB (hYyHKLHUW C MOMOLLbIO
nosyuwek apply v construct

M3 Bcex JoBylIeK To/bKO apply U construct TpebyloT, 4TOOH LieseBOM 00beKT Obla1 (hyHKLHeH. Kak
paccKasblBasoch B ryase 3, PyHKIUM HMEIOT 1Ba BHyTpeHHUX MeTona — [[Call]] u [ [Construct]], —
KOTOpble BBIMOJIHSAIOTCS MPH BbI30Be (DyHKUMM Oe3 omepatopa new HJAM C HUM COOTBETCTBEHHO. JIo-
ByLIKK apply u construct COOTBETCTBYIOT 3THM BHYTPEHHUM MeTOLAM U II03BOJIAIOT Iepeolpene-
AT ux. Korma ¢yHKUuUS BbI3bIBaeTcs 0e3 new, JOByIIKAa apply npuHUMaeT (Tak ke, KaK MeTO[
Reflect.apply()) caenymliie apryMeHTHI:

e trapTarget. BrisbiBaemast pyHKIHs (11e/1b 1751 TIPOKCH-00bEKTA).
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e thisArg. 3HaueHue ccblIKM this BHYTpH (PYyHKLHUH B TeYeHHe BbI30Ba.

e argumentsList. MaccuB apryMeHTOB, NepelaHHbIX B (PYHKLHIO.

JloBymika construct, KoTopasi BHINOJHSETCS, KOTAA BBI30B (DYHKLUHH MPOU3BOAUTCS C OMNEPaTOPOM
new, NPUHUMAET CJeAYIOLIHe apryMeHThI:

e trapTarget. BrisbiBaemass GpyHKIHs (11esb [J151 TPOKCH-00DbEKTA),

e argumentsList. MaccuB aprymMeHTOB, MepefaHHbIX B (QyHKIIHIO.

Meton Reflect.construct () ToxXe NpUHHUMAET 3T [Ba apryMeHTa U TPeTHUH HeoOsi3aTebHBIN ap-
rymeHT newTarget. Korna aprymeHT newTarget NpucyTCTBYeT, OH ONpeiesisieT 3HaUeHHe new . target
BHYTPU (PYHKLHH.

JloBywikM apply M construct BMecTe MOJHOCTbIO KOHTPOJHUPYIOT MOBeleHHe JI000H Bbl3biBaeMOH
¢pyHkunu. Huxe nokasaHo, Kak CBIMUTHPOBATb AeHUCTBHE (PYHKLHH [0 YMOJUAHUIO:

let target = function() { return 42 },
proxy = new Proxy(target, {
apply: function(trapTarget, thisArg, argumentList) {
return Reflect.apply(trapTarget, thisArg, argumentList);
}I
construct: function(trapTarget, argumentList) {
return Reflect.construct(trapTarget, argumentlList);

}):

// HpOKCH—O6BeKT, LIEJIbI0 KOTOPOr'o SABJAETCA QYHKIMSA, BHIJIAOUT KakK QYyHKIIUA
console.log(typeof proxy):; // "function"

console.log(proxy()); // 42

var instance = new proxy():;
console.log(instance instanceof proxy); // true
console.log(instance instanceof target); // true

3nech y Hac nMeeTcs (DyHKLMS, Bo3Bpaulamouias yncao 42. [Ipokcu-o6bekT s 3ToH GYHKLHU onpeje-
JIeT JIOBYIIKH apply U construct, KoTopble AeJIerHpyIOT MOBeJeHHe 110 yMoJI4aHHo MetonaM Reflect
.apply() u Reflect.construct() coorBeTcTBeHHO. B pesysnbTaTe (QyHKLUHA proxy NeHCTBYeT B
TOYHOCTH KakK lieseBass (PyHKUHA target, u maxe onepatop typeof uaeHTU(HLHUpYyeT ee KaK (PyHK-
nuto. CHauasna (DyHKIHUS Proxy Bbi3biBaeTcs 0e3 KJOYEBOro CJ0Ba new, 4yToObl MOJyuduThb 42, a 3aTeMm
C KJIIOUeBbIM CJIOBOM new, 4ToObl co31aTb 00beKT ¢ MMeHeM instance. DToT 06beKT HHTepPHpeTHpYeT-
csl KaK 3K3eMIyap ob6eux (pyHKUHH, proxy U target, NOTOMy YTO AJisl ONpelesieHUs NPHUHALJIeKHOCTH
instanceof ucnosb3yeT LeNnouyky NpoTOTUNOB. [IoMCK B Lienoyke NMPOTOTHIIOB He INepeXBaTbIBAeTCs B
3TOM NPOKCHU-00BEKTe, N0ITOMY Proxy U target BBINIAAAT KaK UMEIIIMe OfWH U TOT K€ MPOTOTHIL.

MpoBepka napamMeTpoB (hPyHKLHUH

JloBywiku apply U construct OTKpPBIBAIOT AOMOJHHUTE/bHblE BO3MOXKHOCTH, MO3BOJSIOIINAE BJAUATDH
Ha XOJ BbIMOJHeHHUS (yHKUMH. Hampumep, nomycTum, 4To TpeOyeTcs TapaHTHUsl TOTO, UTO BCe apryMeH-
Thl (PYHKLHUH HUMEIOT OmNpefesieHHbIH TUM. TaKylo MpPOBEpKY apryMeHTOB MOXKHO BBIMOJHHUTb C MOMOIbIO
JIOBYLIKH apply:
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// CKJlagHBaeT BCe apryMEHTH
function sum(...values) {

return values.reduce((previous, current) => previous + current, 0);

let sumProxy = new Proxy(sum, {
apply: function(trapTarget, thisArg, argumentList) {

by

argumentList, forEach((arg) => {
if (typeof arg !== "number") {
throw new TypeError("All arguments must be numbers.");

}) s

return Reflect.apply(trapTarget, thisArg, argumentList);

construct: function(trapTarget, argumentList) ({

})

throw new TypeError("This function can't be called with new.");

console.log(sumProxy(1l, 2, 3, 4)); // 10

// BHIBOBET OmMUOKY
console.log(sumProxy (1, "2", 3, 4));

// Tax®e BH3OBET OmMUOKY
let result = new sumProxy();

ITOT NpHUMep IEeMOHCTPUPYeT, KaK C TMOMOLIbIO JIOBYLIKW apply rapaHTHpPOBaTh, UTO BCE apryMeHTHI
(GyHKIUU ABJASIOTCS yucaaMd. PyHKUMS sum() CKAaablBaeT BCe MOJYy4YeHHble aprymeHThl. Ecau el me-
penaTtb HEYMCJ/I0BOE 3HAaueHHe, OHA BCe PABHO INOMNBITAETCS BBIIIOJHUTbL ONEPALUI0, HO Pe3ysabTaT MOXKET
NOJYYUTbCS HeoXKUIAAHHBIM. [IpoKcH-06beKT sumProxy, B KOTOpPbIH 3akKjiodyeHa (yHKUMUS sum( ), mepe-
XBaTbhlBaeT BbI30B (DYHKLHH M TPOBepsieT KaxKAblH apryMmeHT. Eciu Bce apryMeHTBl IBJSIIOTCS YUCJIAMHU,
BBI3BIBAETCH OpUTMHa/bHasg (PyHKUMUA. 15 Oosblled HaleXHOCTH B IPOKCH-OObeKTe onpelesieHa TaKKe
JIOBYILIKA construct, rapaHTUpyOL1ast HEBO3MOXKHOCTb BbI30BA C KJ/IOUEBLIM CJIOBOM NEW.

AHaJMOTHYHO MOXKHO TapaHTHPOBATb BBI30B TOJBKO C KJIFOUEBBIM CJOBOM NEw M MPOBEPUTh, UTO BCe
apryMeHTBhl SABJSIOTCS YUCJAAMHU:

function Numbers(...values) {
this.values = values;

let NumbersProxy = new Proxy(Numbers, {
apply: function(trapTarget, thisArg, argumentList) {

by

throw new TypeError("This function must be called with new.");

construct: function(trapTarget, argumentList) {

argumentList.forEach((arg) => {
if (typeof arg !== "number") {
throw new TypeError("All arguments must be numbers.");

}) s
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return Reflect.construct(trapTarget, argumentList);

})

let instance = new NumbersProxy(l, 2, 3, 4);
console.log(instance.values); // [1,2,3,4]

// BHIBOBET OmMUOKY
NumbersProxy(l, 2, 3, 4);

3nech JoBylIKa apply Bo30yxkaaeT oHOKY, a JOBylIKa construct BBINOJNHSET MPOBEPKY apryMeH-
TOB U BbI3bIBaeT MeTol Reflect.construct (), uToObl BepHYTb HOBbIH 3K3eMmsip. KoHeuHo, Bce TO
JKe caMoe MOXKHO peasiu3oBaTh 6e3 MpUMeHeHHsl MPOKCU-00beKTa ¢ MOMOILbI0 new. target.

Bbi30B KOHCTPYKTOPOB 6€3 KNIOYEBOro C/0Ba New

B rnaBe 3 6bl0 mpencTaBieHO MeTacBOHCTBO new.target. [IpocTo HamomHIO, 4TO new.target —
3TO CChIJIKA Ha (DYHKIHIO, BBI3BAaHHYIO C KJFOUEBBIM CJIOBOM New. 3HAUUT, IPOBEPUB 3HaUeHUEe new . target,
MOXKHO y3HaTb, OblJa JM Bbi3BaHA (DYHKIIMS C KJIOYEBBIM CJOBOM New HJM 6e3 Hero, Harmpumep:

function Numbers(...values) {

if (typeof new.target === "undefined") ({
throw new TypeError("This function must be called with new.");

this.values = values;

let instance = new Numbers(l, 2, 3, 4);
console.log(instance.values); // [1,2,3,4]

// BH30OBeT omubKy
Numbers(1l, 2, 3, 4);

IToT KO BO3OYOUT OLIMOKY IPH MOMBITKE BbI3BaTb Numbers () 06e3 kiwoueBoro cjioBa new. CBo-
UM JeHcTBUEeM 3TOT MPUMep HaloMHHaeT BTOPOH mpumep U3 pasnena «[IpoBepka mapameTpoB (QpyHKLHH»
BbIlIe, HO HE HCMOJb3yeT MPOKCH-00beKT. Tako# KOoA MUCaTh HAMHOIO MPOlLe, YeM KOJ, HCIOJb3YIIHUN
POKCU-00BEKT, U JaHHBIA MOAXOA IMpeaNoyTHUTe/bHee, eC/M eAUHCTBEHHOH LeJblo SBJseTCs NMpefoTBpa-
lleHHe BO3MOXKHOCTH BBI30Ba (PyHKLHMM 0Oe3 KJueBOro cjora new. Ho uHorma ¢yHKuUMM, ube MOBefe-
HUe TpebyeTcss MOAM(PUIUPOBATh, NULIYT ApPyrue. B Takux ciaydasx npuMeHeHHe NPOKCU-00beKTa BIOJHE
OIpaBLAHHO.

[IpencraBbre, 4yTo (DyHKIMs Numbers () omnpeneneHa B Kole, KOTOPbIH Bbl He MOXeTe H3MEHHTb.
BaM M3BeCcTHO, YTO KOJ ONMpaeTcss Ha MeTACBOUCTBO new.target, u TpeOyercs 0OOHTH 3Ty NPOBEPKY,
4yTOOBl 00eCreYuThb yClellHoe BhlMoNHeHHe PyHKUMH. [ToBeneHre (hyHKIUM C KIIOYEBBIM CI0BOM NEW YXKe
OlpefeJ/ieHo, IT03TOMY BaM OCTAeTCs TOJbKO peajd30BaTh JOBYLIKY apply:

function Numbers(...values) {

if (typeof new.target === "undefined") {
throw new TypeError("This function must be called with new.");
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this.values = values;

let NumbersProxy = new Proxy(Numbers, ({
apply: function(trapTarget, thisArg, argumentsList) {
return Reflect.construct(trapTarget, argumentsList);

})

let instance = NumbersProxy(l, 2, 3, 4);
console.log(instance.values); // [1,2,3,4]

®Oynkuusg NumbersProxy () 1Mo3BoJsieT Bbi3BaTh Numbers () 6e3 KJIHUYEBOro CJI0Ba New H 3aCTaBUThb
ee JeliCTBOBaTb TakK, KakK ecaud Obl oHa Oblla Bbi3BaHa ¢ new. Jljg 3Toro JoByliKa apply BbI3biBaeT
Reflect.construct () c aprymeHTamu, nepefaHHblMu B apply. MeTtacBoicTBO new. target BHyTpH
Numbers () 6yneT XpaHUTb CChUIKY Ha Numbers (), Mo3ToMy OIIMOKK He BO3ZHUKHET. DTO ObLI MPOCTOH
nprMep U3MEeHeHUs] new. target, HO TO XKe caMoe MOXKHO ClesaTh elle OoJee NPSMOJTUHEHHBIM CIIOCOOOM.

MepeonpepeneHne KOHCTPYKTOPOB aOCTpaKTHbIX 6a30BbIX KNACCOB

MoxHo chenaTh elle LIar BOepen U rnepenatbh B Bbi3oB Reflect.construct() TpeTtudl apry-
MEHT CO 3HaueHWeM [Jsi new.target. DTOT MpUeM MOKeT MPUTOAUThCS, KOrja (DYHKUHS CPaBHUBAeT
new.target ¢ M3BECTHBIM 3HaueHHWeM, HAaNMpUMep, B KOHCTPYKTOpe abcTpaKTHOro 6azoBoro kKjacca (o6-
cyxknaercs B riaBe 9). Kak oxupmaercsi, B KOHCTPYKTOpe aOCTPAaKTHOTO 0a30BOr0 KJjacca MeTacBOHCTBO
new.target OyneT UMeTb 3HAaUeHUe, OTJIMUHOE OT 3HAYeHHUs B KOHCTPYKTOpPe 3TOro KJjacca, HanpuMep:

class AbstractNumbers {

constructor(...values) {
if (new.target === AbstractNumbers) {
throw new TypeError("This function must be inherited from.");

this.values = values;

}

class Numbers extends AbstractNumbers {}

let instance = new NumbersQ, 2, 3, 4);
console.log(instance.values); // [1,2,3,4]

// BH30OBeT omubKy
new AbstractNumbers(l, 2, 3, 4);

B BbI30Be new AbstractNumbers () MeTacBOHCTBO new.target OyaeT XpaHHUTb CChIIKY Ha Abs-
tractNumbers, B pe3y/abTaTe 4yero OyneT Bo3OyxjaeHa omnbOka. OgHako Bbi30B new Numbers() Bbl-
MOJIHUTCS YCIIelIHO, TIOTOMY UTO new . target ccelaercss Ha Numbers. 910 orpaHHyeHre MOXKHO 000HTH,
BPY4YHYIO NIPHCBOMB HOBOE 3HaueHHEe MEeTAaCBOHCTBY new.target B NPOKCH-00BbEKTe:

class AbstractNumbers {

constructor(...values) {
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if (new.target === AbstractNumbers) {
throw new TypeError("This function must be inherited from.");

}

this.values = values;

let AbstractNumbersProxy = new Proxy(AbstractNumbers, ({
construct: function(trapTarget, argumentList) ({
return Reflect.construct(trapTarget, argumentList, function() {});

})
let instance = new AbstractNumbersProxy(l, 2, 3, 4);
console.log(instance.values); // [1,2,3,4]

B npokcu-o6bekTe AbstractNumbersProxy onpefesneHa JoByuKa construct, kotropas nepexBarbl-
BaeT BbI30B MeTona new AbstractNumbersProxy (). 3aTeMm 3Ta JIOByIlIKa Bbi3biBaeT MeTon Reflect
.construct (), nepenasas apryMeHTHI, [TOJY4YEHHbIe JIOBYILIKOH, U 100aBJAs TPETUH apryMeHT CO CChLJ-
KOW Ha MyCTyl0 (PYHKIHMI0. DTa CChlJIKA UCMONb3yeTcsl KaK 3HaueHHe new.target BHYTPHU KOHCTPYKTOpA.
Tak kak Tenepp new.target MMeeT 3HaueHHe, OTJIMUYHOe OT AbstractNumbers, ownb6ka He BO30YXK-
JaeTcsd U KOHCTPYKTOP YCIELIHO BBINOJHACTCS.

Bbi3biBaeMble KOHCTPYKTOPbI KJ1acCOB

B rsnaBe 9 roBopusoch, UTO KOHCTPYKTOPBI KJACCOB BCETNa MOJKHBI BBI3BIBATHCS C KJFOUEBHIM CJIO-
BOM new, MOTOMYy 4YTO BHYTpeHHHH MeTon [[Call]] peanu3oBaH Tak, uTo B03OyxpaaeT owuoOkKy. Ho
NPOKCH-00BEKThl CIIOCOOHBI NepexBaThiBaTh BbI30B MeTofa [ [Call]], OGmaronapsi 4eMy MOXKHO CO3[1aBaThb
BbI3bIBa€Mble KJaCChl KOHCTPYKTOpoB. Hampumep, ecnn Tpebyercs, 4ToObl KOHCTPYKTOP KJacca BBINOJ-
Hsisics 6e3 oWMOOK MpH Bbi30oBe Oe3 KJIOYEBOTO CJOBA New, MOXKHO B JOBYLIKe apply cO34aTb HOBBIH
sk3eMmsip. ClenyoUUi Ko 1eMOHCTPUPYET, KaK 3TO CIeJaTh:

class Person {
constructor (name) {
this.name = name;

let PersonProxy = new Proxy(Person, {
apply: function(trapTarget, thisArg, argumentList) {
return new trapTarget(...argumentList);

}) s

let me = PersonProxy("Nicholas");

console.log(me.name) ; // "Nicholas"
console.log(me instanceof Person); // true
console.log(me instanceof PersonProxy):; // true

O6bekT PersonProxy — 3TO NPOKCH-00BEKT MAJ5 KOHCTpPyKTopa Kjaacca Person. KoHcTpykTopsl
KJaCCOB — 3TO OOBIYHBIE (DYHKLHH, NMOITOMY BHYTPHU IMPOKCU-OOBEKTOB HMX MOXKHO HCIOJIb30BaTh Kak
¢yHkuuu. JloBylika apply mnepeonpefe/sieT MOBeleHHe M0 YMOJUYAHUIO W BO3BpAlllaeT HOBBIH 3K3eM-
nasp trapTarget kjaacca Person. ($1 ucnonbsoBasn trapTarget B 3TOM NpUMepe, UTOOBI MOKa3aTh,
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4TO HeT HeoOXOAMMOCTH BPYYHYIO yKasbiBaThb Kisacc.) CIHCOK aprymMeHTOB argumentList mnepenaert-
cs B trapTarget ¢ HUCMNONb30BAaHHEM OMepaTopa pacllihpeHUsi, YToObl MepefaTh KaxKAbld apryMeHT IO
OTZe/JbHOCTH. Bbi3oB PersonProxy () 6e3 K/IH04YeBOro C/I0Ba New BO3BpalllaeT 3K3eMILIAp Person; ec-
JI1 TIOMBITaTbCS BbI3BaTh Person() 6e3 new, KOHCTPYKTOP MO-TpexHeMy B0o3OyAUT owmnbOKy. CosznaHue
BbI3bIBAEMbIX KOHCTPYKTOPOB KJ1ACCOB — JIMILIb OAUH M3 BAPUAHTOB HCIOJb30BaHUS MPOKCH-00BEKTOB.

OTKNIOuUEeHHe NPOKCU-00DBEKTOB

OOBbIUHO TPOKCHU-OOBEKT HeJb3sl OTKJIUHUTb OT LeJeBOro o0beKkTa Mocje CO3[aHUs MPOKCH-0ObeKTa.
Bce npumepsl, NpuBOAMBILKECS 10 3TOrO MOMEHTA B JAHHOH IJiaBe, UCMOJb30BaJH HEOTKJ/IOUaeMble TPOKCH-
00bekThl. Ho uHoOrma ObiBaeT »kejaTesbHO OTKJUUTh MPOKCH, UYTOOBI OH OO0Jbllle He HCMOJb30BaJICH.
B03M0OXXHOCTb OTKJ/IOUEHHUSI MPOKCH-00bEKTa MOXKET MPUTOAMUTHCSH, KOTJa U3 cooOpaKeHUH 0e30MacHOCTH
TpebyeTcs npenocTaBUTh 06bekT Yepe3 API U MMeTh BO3MOXXHOCTb BHIK/JIHOYATh HEKOTOPblE (PYHKIIMOHAJb-
Hble BO3MOXKHOCTH B JII0OOH MOMEHT.

JLJ151 9TOro MOXKHO C03/1aBaTh OTKJ/OUaeMble MPOKCU-00BEKTHI € TOMOILLbI0 MeTofa Proxy . revocable (),
KOTOPBIA MPHUHHUMAaeT Te Ke apryMeHThbl, YTO U KOHCTPYKTOp Proxy, a UMeHHO lieJleBoH 00BbeKT U obpa-
6oTuuk. Bo3Bpalllaemoe 3HaueHUe SIBASIETCS 0OBEKTOM CO CJAEAYIOIMIMMH CBOMCTBAMMU:

e proxy. [IpokcH-00BeKT, KOTOPEIH MOXKHO OTKJIOUUTD.

e revoke. CDYHKL[I/IH, KOTOpas BbI3bIBAE€TCA OJ5 OTKJAIOUEHHA HpOKCI/I'O6"beKTa.

[locne BBI30Ba (pyHKUHMH revoke () NPOKCH-OOBEKT NpeKpallaeT NepexBaThlBaTb onepauuu. Jloobble
TOMBITKU UCIONb30BATh MPOKCH-00BEKT TAKUM CIOCOOOM, UTOOB! BbI3BATh €ro0 JIOBYLIKH, IPUBOASAT K OLIKO-
Ke. Hanpumep:

let target = {
name: "target"

let { proxy, revoke } = Proxy.revocable(target, {});
console.log(proxy.name) ; // "target"
revoke();

// BH3OBeT omubKY
console.log(proxy.name) ;

ITOT KOJ CO3[aeT OTKJ/I04YaeMblil POKCH-00beKT. B HeM ucrnosnb3yercs npueM AecTPYKTypH3aLUH, UTO-
Obl IPUCBOUTDH NEPEMEHHBIM ProxXy U revoke 3HaueHHUsl OIHOMMEHHBIX CBOHMCTB 00bEKTa, BO3BPALLAeMOr0
MeTonoM Proxy.revocable (). [locse 3Toro 06beKT proxy MOXKHO HCIOJb30BaTh KaK HEOTKJIOUae-
MBIA MPOKCU-OOBEKT, MO3TOMYy oOpalleHHe K CBOHCTBY Proxy.name Bo3BpallaeT "target", KoTopoe
(pakTHyeckH npeobpasyeTcss B obOpalleHHe K CBOHCTBY target.name. OnHako nocse Bbl30Ba (PYHKLHUU
revoke () 00beKT proxy npekpaiiaer (yHKLHOHUPOBATh. [IoNbITKA MONMyYUTh 3HaYeHUEe ProXxXy .name
BbI3bIBAET OLIMOKY, PABHO KaK M JitoOble Ipyrve MOMBbITKH BBIIOJHUTh ONEpPALUH, BbI3bIBAIOLME JOBYLIKH B
00BbEKTE Proxy.

PeweHue npob6neMbl ¢ MaccuBamu

B Hauasie 3To# rsaBbl s pacckasas, yto no nosiBieHuss ECMAScript 6 paspaboTuuKu He MMeJH BO3-
MOKHOCTH B TOUHOCTH BOCIIPOM3BECTH TOBeleHHe MaccuBOB. C momornbio NpokcH-o6bekToB U Reflection
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API M0oXxHO c031aTh 00BEKT, KOTOPBIH NMpy 106aBJE€HHH U yIAJeHHUH ero CBOUCTB OylmeT NeHCTBOBATh TOU-
HO TaK »Ke, KaK BCTPOeHHbIH Tl Array. UToObl OCBEXUTb MaMsATh, CJAEAYIOLIUNA MPUMep AEMOHCTPUPYET
NoBeJleHHe, KOTOpOe MOMOTaloT CBIMUTHUPOBATh MPOKCH-00BEKTHI:

let colors = ["red", "green", "blue"];

console.log(colors.length); // 3
colors[3] = "black";

console.log(colors.length); // 4
console.log(colors[3]); // "black"

colors.length = 2;
console.log(colors.length); // 2

console.log(colors[3]); // undefined
console.log(colors([2]); // undefined
console.log(colors[1l]); // "green"

O6paTI/ITe BHHUMdHHE HA IO BA HauboJiee BaXKHBIX acIlleKTa B 3TOM npuMepe:

e CoiicTBo length yBeauunBaercs 10 4 nocJe NpUCBaWBaHUS 3HaYeHUs 3JeMeHTy colors[3].

e [locsnenHue fBa ajeMeHTa yoalsOTCS U3 MacCHBa, KOraa cBoHCTBY length npucBanBaeTcs 3HayeHHe
2.

MmeHHO 3TH iBa acneKkTa, U TOJNbKO UX, TpeOyeTcsl CBIMUTUPOBATh, YTOObI TOYHO BOCCO3/aTh MOBeAEeHHe
BCTPOEHHbIX MaccHBOB. Cjieyioline HECKOJbKO pa3ie/ioB OMUCHIBAIOT, KaK CO31aTh 0OBEKT, KOTOPHIH TOYHO
UMHUTHUPYET HX.

Onpep,eneH Uue UHAEeKCOB MaCCHUBa

MwmefiTe B BUAY, UTO NMpPUCBAaUBAHHE 3HAUEHHs CBOWCTBY C LEJOUYHMCJIEHHBIM KJ/IOUYOM SBJISETCS 0COOBIM
caydyaeM [AJs MacCHBOB, MOTOMY YTO OHM MHTEPNPETHUPYIOTCS MHAye, yeM HelleJloUMCJ/eHHble Kiaouu. Cre-
nuduxauns ECMAScript 6 comepXuT cienyrolire UHCTPYKIUHM O TOM, KaK ONPENEJHUTb, SBJASETCS JIH
KJIIOU CBOMCTBA MHIEKCOM MacCHBa:

CrpokoBoe uMsi P cBOHCTBa SIBJISIeTCS MHIEKCOM MacchBa TOra W TOJbKO Toraa, ecad ToString
(ToUint32(P)) paBHO P u ToUint32(P) Huxe 232 — 1

Jlanee nokasaHo, Kak 3Ty NIPOBEpPKY peasu3oBaTh Ha s3blke JavaScript:

function toUint32(value) {
return Math.floor(Math.abs(Number(value))) % Math.pow(2, 32);

function isArrayIndex(key) {
let numericKey = toUint32(key);
return String(numericKey) == key && numericKey < (Math.pow(2, 32) - 1);

dyukuus toUint32 () nmpeobpasyeT 3afaHHOe 3HaueHHe B 32-paspsifHoe Lesoe 6e3 3HaKa C MpUMe-
HEeHHEeM aJropuTMa, omnucaHHoro B crneurpukanuu. OyHkuus isArrayIndex() cHayana npeoOpasyer
KJI04 B 3HaueHHe uint32, a 3aTeMm BBINOJIHSET CPaBHEHHE, YTOOBI ONpeNeUTh, SABJSETCA JU K04 UHIEK-
coM MmaccuBa. Mmes 3Tu nBe BcrmomoraresbHble (PYHKLUHH, MOXKHO TMPUCTYNaThb K peanu3alud 00beKTa,
UMHUTHPYIOLLIEr0 BCTPOEHHBIH MaCCHUB.
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YBenuueHue 3HaueHUA length npu AOGaBneHHM HOBbIX 3J/1IEMEHTOB

O6paTtuTe BHUMaHHe, UTO 06a acrekTa MOBeleHHsT MACCHBOB, OMHUCAHHBIE BhIIE, CBSI3aHbl C ONepaluen
TPUCBAaWBaHUs 3HAUeHWH CBOHMCTBaM. 3HAYMT, JAJIs peasu3aldd 000X acleKTOB HaM MOHAaT00UTCS OmNpene-
JIUThb TOJIbKO JIOBYLIKY set. Ly Hayasa pacCMOTPUM MpUMep, peaU3yIoMi NepBbli U3 ABYX acleKTOB —
yBeJinyeHue CBOMCTBa length npu Hcno/ab30BaHWH HHAEKCA MacCUBa, KOTOpBIM OoJiblie, yeM length -
1:

function toUint32(value) {
return Math.floor (Math.abs(Number(value))) % Math.pow(2, 32);

function isArrayIndex(key) {
let numericKey = toUint32(key);
return String(numericKey) == key && numericKey < (Math.pow(2, 32) - 1);

function createMyArray(length=0) {
return new Proxy({ length }, {
set(trapTarget, key, value) {

let currentLength = Reflect.get(trapTarget, "length");
// crneuuanbHHE CIyuyan
if (isArrayIndex(key)) {

let numericKey = Number(key):

if (numericKey >= currentLength) ({
Reflect.set(trapTarget, "length", numericKey + 1);

// crenywomass UHCTPYKIUS BHIIOJIHSAETCS BcCerma
// He3aBHCHMO OT THIIa KJIoua
return Reflect.set(trapTarget, key, value);

}):

let colors = createMyArray(3):
console.log(colors.length); // 3
colors[0] = "red";

colors[1l] = "green";

colors[2] = "blue";
console.log(colors.length); // 3
colors[3] = "black";
console.log(colors.length); // 4
console.log(colors[3]); // "black"

31ech UCMOJB3YyeTcsl JIOBYLIKA Set MPOKCU-00BbeKTa, uTOObl MepexXBaTHUTh OMepaluio NpPUCBaUBaHUS
N0 WHJAEKCYy MaccuBa. Ecau KJ/wou sABJSETCS MHIEKCOM MacCHBa, OH NpeobpasdyeTcss B UHCJO, MOTOMY
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4TO KJ/IOYM BCerja nepefarTcs B BHAe CTPok. Jlasnee, ecad 3TO YMC/I0BOe 3HaueHHe OoJblie WUJIM PaBHO
TeKyllleMy 3HaueHMI0 cBoWcTBa length, cBoicTBY length mnpucBaWBaeTcs UMCAO HA €AUHULY OoJblie
YHCJIOBOTO KJi0ua (MpHUCBaMBaHUE 3JEMEHTY B MO3WIHUM 3 MpearoJsaraer, 4To cBoicTBO length Ho/KHO
MOJNYYUThb 3HaueHHe 4). 3arem Bbi3oBOM Reflect.set () BHIMOJHSETCS ONepalys MPUCBAUBAaHUS IO
YMOJIYaHHIO, TOTOMY YTO HaM HeOOXOAUMO, YTOObl CBOMCTBO MOJIYYHJIO YKA3aHHOE 3HAUEHHE.

[lepBoHaua/sbHO HECTaHAAPTHBIA MAacCUB CO31aeTCsl BbI30BOM createMyArray () co 3HaueHHeM length,
paBHBIM 3, TI0CJIe Uero cpasy xKe MHULHAJU3UPYIOTCS TPH MepBbIX d7eMeHTa. CBolicTBO length coxpaHsier
CBOe 3HayeHHe 3, Moka He OyneT NMPHUCBOEHO 3HayeHHe "black" 3jeMeHTY B NMO3UUMHU 3. B 3TOT MOMEHT
cBOHCTBY length npucBauBaercs 3HaueHHe 4.

[locsie peanusaunu nepBoro acnekTa MoBeleHHs MOXKHO NPUCTYIATh KO BTOPOMY.

YnaneHue 3aneMeHTOB NpU yMeHblUeHUWHU 3HaYeHUs length

[lepBbIi acneKT MoBefileHHsI MAacCCHBOB UCIMOJb3yeTCs, TONBKO KOrja WHAEeKC OoJiblle UM PaBeH 3Haye-
HUIO cBoMcTBa length. Bropodl acmekT meHCTByeT € TOUHOCTBIO 10 HA00OPOT: Korga CBOMCTBY length
[IpHCBanBaeTcsl 3HauyeHHe, KOTOpOe MeHblle TeKYyIIero, 3TO MPHBOLMUT K YyIaJIeHHIO 3JeMEeHTOB MacCHBA.
JlaHHBIA acnekT BOBJIeKaeT He TOJbKO H3MeHeHHe CBOHCTBa length, HO Takke yaaJjeHHe BCeX 3J1€eMeHTOB,
KOTOpble MOTYT CyllecTBoBaTb. Hanpumep, ecau cBodcTBy length maccuBa ¢ 4 sjeMeHTaMU NPUCBOUTH
3HayeHHe 2, 3TO AOJKHO MOBJEYb yAaJeHHe 3JeMEHTOB B MO3ULUUAX 2 U 3. DTOT acHeKT TakKe MOXKHO
peann3oBaTb B JOBYLIKe set MNPOKCH-00beKTa HapsiAy C MepBbIM acnekToM. Huxke BHOBb NPUBOAMTCS
NepBbIM NpUMep, HO ¢ U3MEHEeHHBIM MeTOJOM createMyArray:

function toUint32(value) {
return Math.floor(Math.abs(Number(value))) $ Math.pow(2, 32);

function isArrayIndex(key) {
let numericKey = toUint32(key);
return String(numericKey) == key && numericKey < (Math.pow(2, 32) - 1);

function createMyArray(length=0) ({
return new Proxy( length , {
set(trapTarget, key, value) {

let currentlLength = Reflect.get(trapTarget, "length");

// crneuuanbHHEA CJydyan
if (isArrayIndex(key)) {
let numericKey = Number (key):;

if (numericKey >= currentLength) {
Reflect.set(trapTarget, "length", numericKey + 1);

}
} else if (key === "length") {

if (value < currentlLength) ({
for (let index = currentlength - 1; index >= value;
index--) {
Reflect.deleteProperty(trapTarget, index);
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// crepyomasi MHCTPYKLUS BHIIOJIHAETCS BcCerga
// HEe3aBUCHMO OT THIIA KJIOUad
return Reflect.set(trapTarget, key, wvalue);

})

let colors = createMyArray(3);
console.log(colors.length); // 3

colors[0] = "red";

colors[l] = "green";
colors[2] = "blue";
colors[3] = "black";

console.log(colors.length); // 4
colors.length = 2;

console.log(colors.length); // 2

console.log(colors[3]); // undefined
console.log(colors([2]); // undefined
console.log(colors[1l]); // "green"
console.log(colors[0]); // "red"

JloBylika set B 3TOM npuMepe CpaBHUBAeT KJ/IOU CO CTPOKOH "length" u, ecau yc/0BUe BBINOJ-
HSIeTCSs, KOPPEKTHUPYET cofiep:kuMoe o0beKTa. CHauasa Bei3oBoM Reflect.get () u3B/ekaeTcs Tekylias
IJMHAa MacChBa WM CPaBHUBAeTCS C HOBbIM 3HaueHHeM. Ec/u HOBoe 3HaueHHe MeHblle TeKylled AJNHHBI,
uuka for ynanseT Bce CBOHCTBA B LeJieBOM 00bEKTe, KOTOpPble AOJKHBI OblThb HegocTynHel. {uka for
BBITIOJIHSIET 00X0 B 06paTHOM HampaBJeHHH OT TeKylleH AJMUHbI MaccuBa (currentLength) u ynanser
KaKJ0e CBOMCTBO, MOKa He OyleT JAOCTUTHYTa HOBas JJHHA MaccuBa (value).

B stom npumepe B colors no06aB/silOTCS 4YeThlpe LiBeTa, 3aTeM CBOHCTBY length npucBanBaetcs
3HayeHHe 2. DTO MPUBOIHUT K YAaJI€HHIO 3JIeMEHTOB B MO3ULHUSAX 2 U 3, TO €CTb Temnepb JHObe MOMBITKH
obpauieHus: K HUM OynyT Bo3BpauiaTh undefined. CoicTBO length nosyudaeT 3HayeHue 2, U 3J€MEHTHI
B no3unusax O u 1 ocralTcss AOCTYMHBIMHU.

PeannsoBaB 06a acrnekrta MoBeleHHUs, Bbl TeNepb JIETKO CMOXKeTe C03[1aTb 00beKT, UMUTHPYIOLIUH MOBe-
JleHHe BCTPOEeHHbIX MaccHBoB. Ho peasnusauusa B BUAe (PYHKLHH BBHIIVISAUT He 0COOEHHO NPHUBJEKATENBHO;
ropasno ynoOHee MMeTh KJacC, MHKAMCYJIUPYIOLIUE 3TO MOBedeHHe, MOITOMY CJEAYIOLUIUM LIaroM peaJiu-
3yeM TaKOH KJiacc.

Peanusauusa knacca MyArray

[Tpocreiiunii cnoco6 co3nate KJaacce, UCMOAb3YIOLIUH TPOKCH-00bEKT, 3aKJI0UaETCs B TOM, UTOOBI OIpe-
NeJUTb OObIYHBIN KJacC, KOHCTPYKTOP KOTOPOro BO3BpallaeT MPOKCU-00BbeKT. TakuM 06pa3om, MpH MOMbIT-
Ke CO3[aHHsl dK3eMIlisipa OyleT BO3BPAILAThCSl TMPOKCH-OOBEKT, a He caM 3K3eMIsAp. (DK3eMIisp —
3TO 3HayeHHe this BHYTPH KOHCTPYKTOPA.) DK3EMILISP B 3TOM CJydae CTAHET LeJI€BBIM OOBEKTOM MAJIsi
TMPOKCH, a caM NPOKCH-00beKT OyneT BO3BpalleH, KakK ecar Obl OH OblJ 9K3eMILISAPOM. DK3eMIJsp Oyner
TMIONTHOCTBIO CKPBIT OT NPHUJIOKEHHUS, U Bbl He CMOXKeTe O0OpaTHUTbCS K HeMy HeloCpPeiCTBEHHO, HO CMO-
KeTe M0Jb30BaTbCsl MM KOCBEHHO uepe3 MpOKCH-oObekT. Huxke npuBomuTcs NMpoCTOH NpHMep BO3BpaTa
NPOKCU-00beKTa U3 KOHCTPYKTOpa:
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class Thing {
constructor() {
return new Proxy(this, {});

let myThing = new Thing();
console.log(myThing instanceof Thing); // true

B stom npumepe KOHCTpyKTOp KJaacca Thing Bo3Bpallaer npokcu-oObekT. B KauecTBe LesneBoro o6b-
eKTa NPOKCU-00beKTY Nepenaercss this, U KOHCTPYKTOp BO3BpalllaeT MPOKCH-0O0BEKT. DTO O3HAUAET, YTO
myThing B JeHCTBUTEJNBHOCTH CChLIAeTCS HA MPOKCHU-O0BEKT, aKe eCJU OH CO3/[aH BbI30OBOM KOHCTPYK-
Topa Knacca Thing. Tak Kak MpoKCH-0ObEKThl AeJETUPYIOT BbINOJHEHHE ONepaluil CBOUM LeJeBbiM 00b-
extaM, myThing MOXHO cuuTaTh 3k3eMmasipoMm Thing, a NPOKCH-00BbEKT OKa3blBaeTCsl aOCOJIOTHO IMpo-
3payHBIM [JI51 JI0OOr0 KOfa, UCIOoJb3yollero kiaace Thing.

YUuTBIBas, UTO KOHCTPYKTOP MOXKET BEPHYTb NPOKCH-0OBEKT, Mbl OTHOCUTEJ/IbHO JIETKO MOXKEM peaJsiu3o-
BaTh CBOIO BEPCHIO KJacca MAacCHUBOB C NPUMeHeHHeM NpokcH. Peanusauus OyneT BBIMVISAAETh NPAKTHYECKH
TaK XKe, KaK B paslese «YnajeHHe 3J€MeHTOB MPH yMeHbIIeHWH 3HadyeHHs length», mpuBeneHHOM BBHI-
we. Peanusauus npokcrH-o6beKTa OCTaHeTCs NpexKHel, HO Ha 3TOT pa3 OHA JOJKHA HAXOAWTbCS BHYTPH
KOHCTPYKTOpa KJsacca. Huxe npuBoauTcsl 3aKOHYEHHBIH NpUMep:

function toUint32(value) {
return Math.floor(Math.abs(Number(value))) % Math.pow(2, 32);

function isArrayIndex(key) {
let numericKey = toUint32(key);
return String(numericKey) == key && numericKey < (Math.pow(2, 32) - 1);

class MyArray {
constructor(length=0) {
this.length = length;

return new Proxy(this, {
set(trapTarget, key, value) {

let currentLength = Reflect.get(trapTarget, "length");

// crHelLuasibHHM CIydail
if (isArrayIndex(key)) {
let numericKey = Number (key);

if (numericKey >= currentLength) {
Reflect.set(trapTarget, "length", numericKey + 1);

}
} else if (key === "length") {

if (value < currentLength) {
for (let index = currentlLength - 1; index >= wvalue;
index--) {
Reflect.deleteProperty(trapTarget, index);
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// cregnyomasi MHCTPYKLMsS BHIIOJIHAETCS BcCerga
// HEe3aBHUCHMO OT THMIIA KJIoUua
return Reflect.set(trapTarget, key, value);

})

let colors = new MyArray(3);

console.log(colors instanceof MyArray); // true
console.log(colors.length); // 3
colors[0] = "red";

colors[l] = "green";

colors[2] = "blue";

colors[3] = "black";

console.log(colors.length); // 4

colors.length = 2;

console.log(colors.length); // 2
console.log(colors[3]); // undefined
console, log(colors[2]); // undefined
console.log(colors[1l]); // "green"
console.log(colors[0]); // "red"

ITOT KOJ peasiusyeT Kjaacc MyArray, KOHCTPYKTOP KOTOPOTO BO3BpalllaeT MpoKcH-o6beKT. KoHCTpyK-
TOp CO3laeT CBOHCTBO length (M MHHMLHMAIM3UPYET €ro 3HAUeHHeM apryMeHTa, MepelaHHOT0 KOHCTPYK-
TOpPY, WJIM 3HaYeHHeM M0 yMOoJ4aHuio, paBHbIM 0) W 3aTeM CO3/aeT W BO3BpAlllaeT MPOKCH-00BEKT. B pe-
3yJibTaTe MepeMeHHass colors BBINISIAUT KaK 9K3eMILIsip MyArray W peajusyeT o0a acrekTa MOBedeHHUs
KJI0UeH MaccuBa

BepHyTb NpOKCH-00BEKT U3 KOHCTPYKTOpA KJacca He COCTaBJ/seT TPyla, HO 3TO TakxKe 03HayaeT, YTO
I/ KaXKJI0T0 9K3eMIisipa Kiaacca OyaeT co3oaBaThCsl CBOH MPOKCH-00beKT. OMHAKO CyI1eCTByeT BO3MOXK-
HOCTb HCIOJIb30BATh OAWH MPOKCH-O0OBEKT AJs BCeX K3eMIsApoB. [l 3TOro AOCTATOYHO JIHIIb HCIIOJb-
30BaTh MPOKCH-O0OBEKT B Ka4eCcTBe MPOTOTHUIA.

Ucnonb3oBaHue npoxcu-o6be|<Ta B KayecTBe nportotvuna

[IpokcH-00BEKT MOXKHO HCIOJb30BaTh B KauecTBe MPOTOTHNA, HO Takas peanu3auus OyaeT BBIMVISAAETb
CJI0XKHee, yeM Tpelblayliie NpuMepbl B 3Toi ryaBe. Korma npokcu-o0beKT HUrpaeT poJb MPOTOTHUINA, €ro
JIOBYILIKM BBI3bIBAIOTCS, TOJIbKO KOTAA ONEepalyu M0 YMOJYaHHIO BBINOJHSAITCS MPOTOTUIIOM, YTO OTpPaHU-
4yKhBaeT BO3MOXXHOCTH NPOKCH Kak NpoToTuna. PaccMoTpuM cienyomui npumep.

let target = {};
let newTarget = Object.create(new Proxy(target, {

// ®TOT BHB3OB HUKOrZa He 6yOeT BHIIOJIHEH
defineProperty(trapTarget, name, descriptor) {
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// Bo3b6bymur omubry, ecnu 6ymeT BH3BaH
return false;

}));
Object.defineProperty(newTarget, "name", {
value: "newTarget"

})

console.log(newTarget.name) ; // "newTarget"
console.log(newTarget.hasOwnProperty("name")); // true

O6bekT newTarget co3naeTcs ¢ NPOKCU-00bEKTOM B KauecTBe nporoTuna. [lepenaua target npokcu-
00BbeKTy B KauecTBe LieseBOro oobekTa (pakTHUUeCKH IpeBpallaeT target B mpotoTun s newTarget,
MOTOMY UTO MPOKCU-O0OBEKT NeHCTBYEeT MpOo3payHo. Tenepb JIOBYLIKH MPOKCU-00BEKTa OYAYyT BbI3BIBATHCH,
TOJIKO €CJIM BBINIOJIHEHHe onepaluu ¢ newTarget OyzeT ne/erupoBaHo oO6bekTy target.

BrisoB metona Object.defineProperty () co3naer B newTarget coOCTBEHHOE CBOHWCTBO C HMe-
HeM name. OmnpesesneHue CBOHCTBA 00beKTa He SIBJsETCS Olepalyel, KoTopast MpH HOPMaJibHBIX YCJAOBHSX
JeJiernpyetcs NpoToTUny oObeKTa, NosToMy JoByllKa defineProperty B NPOKCU-00BEKTE HUKOIA He
OyneT BbI3BaHa, U CBOWCTBO name OyneT n00aB/jeHO B newTarget Kak coOCTBEHHOe CBOHCTBO.

HecmoTpsi Ha orpaHuyeHus, ¢ KOTOPbBIMU CTaJKHUBAIOTCH MPOKCH-00BEKTHI, KOr4a UCIOJb3YIOTCA B Ka-
yecTBe MPOTOTUIIOB, HEKOTOPblEe HX JIOBYLIKH BCE Ke OKa3blBAIOTCSA MOJIE3HBIMU. §1 paccKaKy O HUX B
CJeLYIOIMUX HECKOJbKHUX pasiesnax.

Ucnonb3oBaHue noBylkU get B nportoTune

Korna BeI3biBaeTcst BHyTpeHHUH MeTon [ [Get]], uToObl MpoOuMTaTh CBOWCTBO, OH CHauasa MbITaeTcCs
OTBICKaTh cOOCTBEHHOE CBOHCTBO 0O6bekTa. Ec/i co6CcTBEHHOro CBOHCTBA € yKa3aHHBIM HMeHeM He oOHapy-
JKUTCS, BBIMOJHAETCS MOMBITKA HAUTH CBOKCTBO B npoToTune. [Ipouecc npoposmkaercs, noka He OCTaHETCS
NPOTOTHIOB 1J151 NPOBEPKH.

Bceaienctere 3Toro, ec/au onpeieauThb JOBYLIKY get B MPOKCH-00beKTe, OHa OyeT BbI3bIBATbCS BCAKUN
pas, Koraa MonbiTKa HalTH coOCTBEHHOE CBOMCTBO 00beKTa 3aBeplIUTcs HeynadeH. JIoByliky get MoxHO
MCII0JIb30BATh [J/151 IPel0TBPAllleHHs] HeOXKHIaHHOrO MOBeJleH sl NIpHU o0OpallleHHH K CBOHCTBaM, CYyILlecTBO-
BaHHe KOTOPbIX He rapaHtupyetcs. Co3nagum oO6beKT, BO30YKAAWOUIUH OMNUOKY TPH TOMBITKE 00PaTUThCS
K HeCylleCcTBYIOLleMy CBOHWCTBY:

let target = {};
let thing = Object.create(new Proxy(target, {
get(trapTarget, key, receiver) ({
throw new ReferenceError( ${key} doesn't exist’);

1))
thing, name = "thing";
console.log(thing.name); // "thing"

// BH30OBeT omubkKy
let unknown = thing.unknown;

B stom npumepe coznaercs 06bekT thing, KoTopblil Mosy4aeT NPOKCH-00BbEKT B KauecTBe NMPOTOTHIA.
JloBylika get Bo30y:kzaaeT OoIMOKY, 4TOObl T0Ka3aTh, YTO AAHHBIM KJI0Y OTCYTCTBYeT B 0O0bekTe thing.
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Onepauus uyTeHHs1 cBoicTBa thing.name He BBI3bIBaeT JOBYLIKY get B NPOTOTHIE, MOTOMY YTO 3TO
CBOMCTBO IIPUCYTCTBYeT B 00bekTe thing.

JloBylika get BBI3BIBAETCSH, TOJIBKO KOrJa MPOMCXOAMUT oOpallleHHe K HeCyLlecTBYIOLLeMY CBOHUCTBY
thing.unknown.

Korna BeinosHsieTcst ocseiHSIS CTPOKA, B 00beKTe thing oTcyTcTByeT coOCTBEHHOE CBOUCTBO unknown,
M03TOMY OIEepaLus NPOAOJKAETCS B NPOTOTHUIlE, U JIOBYLIKA get Bo30OykaaeT omMOKy. Takoe nmoBeneHue
MOXKeT O4YeHb MPUTOAUTBCS B A3blke JavaScript, koTopslil npocTo Bo3BpallaeT 3HaueHue undefined nns
OTCYTCTBYIOLIUX CBOHCTB BMECTO TOT0, YTOOB! BO3OYIUTh OWINUOKY (KaK 3TO MPOUCXOIUT B APYTHUX f3bIKaX).

BaxkHO noHMMaTh, 4TO B 3TOM IIpHMepe apryMeHTH trapTarget W receiver npeicTaB/sOT pas-
Hble 00beKThl. Korma nmpokcu-oObeKT HCHoJb3yeTcsl B KadecTBe NPOTOTHIA, B apryMeHTe trapTarget
nepejnaeTcsl NPOTOTUIl 00BEKTA, @ B apryMeHTe receiver — 3k3eMIssp oObekTa. B faHHOM ciydae 3TO
O3HavaeT, uTo trapTarget — 370 target, a receiver — 310 thing. D10 no3BosseT obpamaTbes K
OPHUTMHAJIBHOMY Le/1eBOMY O00bEeKTY U K OOBEKTY, B KOTOPOM BbITIOJIHAETCS ONepaLHUs.

Ucnonb3oBaHue NoBywWKK set B npoToTune

BHyTpeHHun# meTon [[Set]] Takxke cHada/ja MblTaeTcss HaUTH COOCTBEHHOE CBOMCTBO 00ObeKTa, a
3aTeM MPOMAOJIXKAET MOWUCK B MPOTOTHIE, ecad 3To Heob6xomumo. Omepauusi NMpHUCBAaWBaHHS 3aMHUCHIBAET
3HaueHHe B COOCTBEHHOE CBOHCTBO 0ObeKTa C YKa3aHHbIM HMeHeM, eCJIM OHO cyluecTByeT. Eciu Takoro
COOCTBEHHOrO CBOWCTBA HET, yNpaBJeHHe MepefaeTcss MPOTOTUMY. Bes XHUTPOCTh B TOM, YTO Aaxke Koraa
ornepalus MpojoJKaeTcsl B IPOTOTUIE, OTCYTCTBYIOLIEe CBOUCTBO MO YMOJYAHHIO CO3[AeTCsl B 3K3EMILsIpe
(He B MPOTOTHIIE) HE3aBUCHMO OT HaJMUHUsl B MPOTOTHIIE CBOHCTBA C TAKHM K€ HMEHEM.

UroObl MoNy4uTh O0Jiee MOJHOEe MpeiCTaBJeHHe O TOM, KOr[a BbI3bIBAETCSs JIOBYLIKA Set B MPOTOTHUIIE,
a KOrJa He BbI3bIBAETCS, PACCMOTPUM CJeAYIOLINH NpHUMep, A1eMOHCTPUPYIOLIUH MTOBeleHHe 10 yMOJIYaHHUIO:

let target = {};
let thing = Object.create(new Proxy(target, {
set (trapTarget, key, value, receiver) {
return Reflect.set(trapTarget, key, value, receiver);

1))
console.log(thing.hasOwnProperty("name")); // false

// TipuBegeT K BH3OBY JIOBYmKH 'set'

thing.name = "thing";
console.log(thing.name); // "thing"
console.log(thing.hasOwnProperty("name")); // true

// moBymka set’ He OymeT BH3BaHa
thing.name = "boo";

console.log(thing.name); // "boo"

B sToM npuMepe 00beKT target nepBoHayalbHO He UMeeT COOCTBEHHbIX CBOHCTB. OO0bekT thing
noJy4yaeT B KayecTBe NPOTOTHNA MPOKCH-OOBEKT, ONpeesolUi JOBYLIKY set, KoTopas nepexBaTbliBa-
eT olepalMu CO3JaHHs JIOObIX HOBBIX CBOHCTB. Korpma cBoiicTBy thing.name npucBanBaeTcsi CTPOKa
"thing", BbI3bIBaeTCs JOByLKa set, moToMy uTto thing He MMeeT COOCTBEHHOTO CBOWCTBA C UMeHeEM
name. BHyTpu noByliKM set aprymeHT trapTarget cceuiaeTcsi Ha target, a receiver — Ha thing
B KoHeuyHOM HTOre omepauus JOJKHA CO3[aTb HOBOe CBOMCTBO B oObekTe thing, M, K CYacThlo, METON
Reflect.set () peanusyeT Hy»KHO€ HaM IIOBeleHHE I10 YMOJYaHHIO, €CJIU eMy IepeJaTb B YeTBEPTOM
apryMmeHTe o0beKT receiver.
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[locsie co3nanusa cBoiicTBa name B 00beKTe thing MoBTOpHAs MONbITKA H3MEHUTb 3HAUEHHE CBOHCTBA
thing.name He MPUBOAUT K BBI3OBY JIOBYIIKH set. B 3TOT MOoMeHT co6cTBeHHOE CBOHCTBO name yike
CYLIEeCTBYeT, [T03TOMY omepauus [ [Set]] He npomgo/rkaercs B IPOTOTUIIE

Ucnonb3oBaHue noBywku has B nporotune

Kak BBl HaBepHsiKa MOMHHUTeE, JOBYLIKa has nepexBaTbiBaeT NpUMeHeHHe omepatopa in K oObeKTaM.
Omnepartop in mbiTaeTcs OTHICKATh B 00bEKTe MepBoe COOCTBEHHOE CBOMCTBO C 3aJaHHBIM MMeHeM. Ecsn
Takoe CBOWCTBO OTCYTCTBYeT, ONepalus NPOAOJKaeTcs B NPOTOTHNe. Ecau npoToTUn ToXKe He HMeeT
COOCTBEHHOIrO CBOMCTBA C TaKWM HMeHeM, MOHUCK NPOAOJXKAETCS B LIeNIOYKe MPOTOTUIIOB, NOKa He Oyner
HaH/IeHO HCKOMOe COOCTBEHHOe CBOMCTBO MJIM He OyfeT NOCTUTHYT MOCAEAHHUH MPOTOTUI B LIENOYKe.

CuienoBaTeJ/1bHO, JIOBYILIKA has BbI3bIBAeTCs, TOJIbKO KOTJla ONEpalus IOUCKa JOCTUraeT MPOKCU-00bEKTa
B Llerouke npoToTumnoB. Korpa nmpokcH-oObeKT UCMOJb3yeTcsl B POJM MPOTOTHINA, JIOBYIIKA has Bbi3bIBa-
eTCsl, TOJIBKO eCJIM 00beKT He UMeeT COOCTBEHHOro cBoHcTBa ¢ TpeOyeMblM MMeHeM. Hanpumep:

let target = {};
let thing = Object.create(new Proxy(target, {
has(trapTarget, key) {
return Reflect.has(trapTarget, key):

1))

// HOpuBemeT X BH3O0BY JIOBYmNKM has’
console.log("name" in thing); // false

thing.name = "thing";

// moeymka "has' He 6ymeT BH3BaHa
console.log("name" in thing); // true

B sTom npumepe ompenessieTcsl MPOKCU-OOBEKT € JIOBYLIKOH has, KOTOpPbIM UrpaeT poJb MNPOTOTHNA
o6bekTa thing. JloByuika has He nosydaeTr apryMeHT receiver c 00beKTOM, KaK JIOBYLIKH get U set,
MOTOMY UTO MPU UCIOJb30BAHUM OMepaTopa in MOWUCK B MPOTOTHIE MPOHUCXOAUT aBTOMaTHyecku. BmecTo
3TOTO JIOBYLIKA has MoJ/KHA OMepHpoBaTh TOJIbKO 060beKTOM trapTarget — 1esieBbiM 06bEKTOM MPOKCH-
o6bekTa. [lepBasi mombITKa KCMOJb30BAaTh ONEPATOP in B 3TOM NpHUMepe NMPUBOAUT K BBI30OBY JIOBYLIKH
has, notoMy uto B 00bekTe thing oTCyTCTByeT coOCTBEeHHOe CBOWCTBO name. [locse npucBauBaHus
3HaueHUsl CBOWCTBY thing.name NoBTOpHAasA MONBITKA UCIOJAb30BATh ONEPATOP in He NMPUBOAMUT K BBI3OBY
JIOBYLIKU has, MIOTOMY UTO Olepalys OCTaHABAUBAETCS Mocje 0OHapyKeHHs COOCTBEHHOr0 CBOHCTBA name
B thing.

Bce mpuMepsbl ¢ POTOTHUNAMH, MpeNCTaBAeHHBIE N0 CUX MOP, OblIM OCHOBAHBI HA CO3JaHUM O0OBEKTOB
c nomollbio Metona Object.create (). Ho ecnu morpebyercs co3naTh KJaacce, UCMOJMb3YIOUIUH POKCH-
00BbeKT B KayecTBe MPOTOTUINA, NPUAETCS MPUIOKUTb AOMNOJHHUTENbHBIE YCUUS.

MpokcHu-06beKTbl KaK NPOTOTHMNbI KNACCOB

B kJ/accax Hesb3sl HUCIOJb30BaTh MPOKCU-OOBEKTHl B KauecTBe MPOTOTHIIOB HEMOCPEACTBEHHO, MOTO-
My UTO MX CBOHCTBO prototype HenocTymHo Ajs 3anuch. OnHAKO MOXKHO MPUMEHUTb OOXOAHOW MpUeM
M CO3JaTh KJacC C MPOKCU-OOBEKTOM B POJIM MPOTOTHIA, UCIOJb3Ys Hac/ienoBaHue. [ljs Hauasna HyxX-
Ho onpenenutb TUN B ctuie ECMAScript 5, ucnonbssys dyHkuuo-koHcTpykTOop. [locse aToro mMoxkHO
riepeornpene/uTb NPOTOTHUII, KaK N0Ka3aHO HHUXKeE:

function NoSuchProperty() {
// mycTas
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NoSuchProperty.prototype = new Proxy({}, {
get(trapTarget, key, receiver) ({
throw new ReferenceError( ${key} doesn't exist’);

})
let thing = new NoSuchProperty();

// BHIBOBeT omubKy B JIOBymKe get’
let result = thing.name;

dyukuus NoSuchProperty mnpeacrasiser 6a3oBBIH THI, KOTOPbIH yHacjaeayeT Haul knaacc. CBoii-
CTBO prototype (QpyHKUMH He MMeeT HUKAKHX OTPAHUYEHHH, NTO3TOMY €My MOXKHO MPHUCBOUTH CCBLIKY
Ha MpokKcHu-00beKT. Llesb MoBylIKKM get — B030OYKAaTb OLIKWOKY MPH MOMbITKE 0OPATUThCS K HECYLIECTBY-
ouleMy cBodcTBy. O6bekT thing cosnaercs Kak ak3eMnisip NoSuchProperty U Bo30yXKaaeT OLIHOKY
npu 0OpalleHUH K HeCylleCTBYIOIEeMYy CBOHCTBY namie.

Crnenyomui mar — cosgaHue kKJjacca, Hacnenymoouero NoSuchProperty. Jis BHeIpeHHS MPOKCHU-
00beKTa B LENOYKY NPOTOTHUIIOB KJIaCCa MOXKHO MPOCTO MCIIO/b30BATh KJ/IOUYEBOe CJI0BO extends, 00CyxK-
LaBlleecsl B IaBe 9, HanpuMep:

function NoSuchProperty() {
// nycras

NoSuchProperty.prototype = new Proxy({}, {
get(trapTarget, key, receiver) ({
throw new ReferenceError( ${key} doesn't exist’);

1)

class Square extends NoSuchProperty ({
constructor(length, width) {
super();
this.length = length;
this.width = width;

let shape new Square(2, 6);
let areal = shape.length * shape.width;
console.log(areal); // 12

// BH3OBeT omubky HU3-3a OTCYTCTBUA cBoucTBa "wdth"
let area2 = shape.length * shape.wdth;

B stom npumepe ompenesnsieTcs ksaacc Square, Hacgaeaywowuil thn NoSuchProperty, 6maropaps
yeMy NPOKCH-00BEKT OKasblBaeTCsl BKJIOYEHHBIM B LeNOYKY NPOTOTHIIOB KJjacca Square. 3aTeM Co3ja-
eTcsl 00beKT shape Kak HOBbIH 3K3eMmisip Square, UMeIUMH 1Ba cOOCTBEHHBIX CBOHCTBa: length u
width. Onepauuu uTeHHUs] STUX CBOHUCTB BBIOJIHSIOTCS YCIELIHO, TIOTOMY UTO JIOBYIIKA get He BbI3bIBa-
eTcsi. ToIbKO KOTZA BBIMOJTHSIETCS MOMBITKA 0OPAaTHUTBhCS K HeCYyIeCTBYIOIIEMY CBOHUCTBY 00beKTa shape
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(shape.wdth — oueBHiHas OmeuyaTka), BbI3bIBAETCS JOBYILIKAa get B MPOKCHU-00bEKTe W BO3OYKIAET-
csl owMOKa, UTO JOKa3blBaeT MPUCYTCTBHE MPOKCHU-00BbEKTA B LleNouKe MPOTOTUNOB oO0bekTa shape. Ho
MOXKeT ObITb HeOUEBHUJHO, UTO MPOKCH-00BEKT He SIBJAseTCS MPSIMbIM MPOTOTHIIOM 00bekTa shape. dPak-
TUYECKU TPOKCU-O0BEKT HAXOAUTCS B LeNOUKe MPOTOTUIOB B mape wwaroB oT shape. B satom MoxHO
yOeAUTbCS, HEMHOTO U3MEHHUB MpPeAbIAYLIHUHA TPUMep:

function NoSuchProperty() {
// mycTas

// COXPaHUTL CCHIJIKY Ha MNPOKCH-Ob6BeKT,
// XoTopm#i 6ymeT HCHONL30BATHLCS Kak MIPOTOTHUII
let proxy = new Proxy({}, {
get(trapTarget, key, receiver) ({
throw new ReferenceError( ${key} doesn't exist’);

)
NoSuchProperty.prototype = proxy;

class Square extends NoSuchProperty {
constructor length, width) {
super();
this.length = length;
this.width = width;

let shape = new Square(2, 6);

let shapeProto = Object.getPrototypeOf (shape);
console.log(shapeProto === proxy); // false

let secondLevelProto = Object.getPrototypeOf (shapeProto);

console.log(secondLevelProto === proxy); // true

ATa BepcHs KOMA COXPaHSET CChIIKY Ha MPOKCH-00BEKT B MepPeMeHHOH proxy, YTOObl YIPOCTHTh €ro
uneHTuukauro noaaHee. [Iporotun o6bekTa shape xpaHutcs B cBoicTBe Shape.prototype u He
ABJsIeTCS NPOKCH-00beKTOM. Ho mpokcu-o6bekToM siBJsieTcs MPOTOTHUN 0ObekTa Shape.prototype,
yHac/aenoBaHHbBIA 0T NoSuchProperty.

HacnenoBanue no6aBssieT ellle OAUH LIAT B LleI0UKe MPOTOTUIIOB, U 3TO BaXKHO, MIOTOMY UTO OMNepaluH,
KOTOpbIE MOTYT IIPUBECTH K BBI30BY JIOBYLUKH get B MPOKCU-00bEKTE, NOKHBI CieNaTb 3TOT AOMOJHUTEb-
HBIH 1ar, 4ToObl A0CTUYb ee. Ec/au HCcKOMoe CBOHCTBO oOHapyxXuTcsi B mnpotoTune Shape.prototype,
KaK B CJeLYIOLleM NpHUMepe, 3TO NPeJOTBPaTUT BbI30B JIOBYLIKU get:

function NoSuchProperty() {
// nycras

NoSuchProperty.prototype = new Proxy({}, {
get(trapTarget, key, receiver) ({
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throw new ReferenceError( ${key} doesn't exist’);

})

class Square extends NoSuchProperty {
constructor(length, width) {
super () ;
this.length = length;
this.width = width;
}
getArea() {
return this.length * this.width;

let shape new Square(2, 6);
let areal = shape.length * shape.width;
console.log(areal); // 12

let area?2 = shape.getAreal();
console.log(area2); // 12

// BHBOBeT omubKy M3-3a OTCYTCTBUS cCBoucTBa "wdth"
let area3 = shape.length * shape.wdth;

3nech B Knaacce Square uMmeercs Meton getArea (). OH aBToMaTHuUecKH [o00aBjsieTcsi B IMPO-
TOTUIl Square.prototype, Mo3ToMy, KOrga IMPOUCXOOUT BbI30B shape.getArea(), NOUCK MeTO-
na getArea() HauuMHaeTcsi B 3k3eMIisipe shape U 3aTeM NPOJOJKAETCS B €ro npotoTure. Tak Kak
getArea () oOHapyXUBaeTcsi B MPOTOTHUIE, TOUCK MPEKpalllaeTcss U MPOKCHU-0ObEeKT He Bbi3biBaeTcs. B
NAHHOU cuTyauuu TpeOyeTcsl HMEHHO TaKoe MOBeleHHe, IOTOMY YTO IeHepHpOBaThb OLIMOKY NPH IMOIMBITKE
BbI3BaTb MeTol getArea () Oblio Obl HENPABUJBHO.

HecmoTpsi Ha nomosiHUTENBHBIH KO, KOTOPBIM MPUXOAUTCS MUCATh, YTOOBI CO3[4aTh KJacC C MPOKCH-
00BbEKTOM B LieMOYKe NMPOTOTUIIOB, HHOT/AA MOJyuyaeMble BBITOJbl CTOSAT 3aTPAYeHHBbIX YCUJUH.

B 3aknioueHue

o nosinenuss ECMAScript 6 HekoTOpele 06beKTHl (TaKKe, KaK MacCHBBI) IEMOHCTPUPOBAJIM HECTaH-
JapTHOe TOBeJleHHe, KOTOPOe HEeBO3MOXKHO OBIJIO TOBTOPUTb B COOCTBEHHbIX 00beKTax. IIpokcH-06beKTH
U3MEeHUJH 3Ty cuTyauuto. OHU T03BOJSAIOT ONpeNeNsiTb HECTaHAAPTHOE MOBeIeHHe /Ui HEKOTOPbIX HU3KO-
YPOBHEBBIX OMepPalKi U C MOMOIIbIO UX JIOBYLIEK BOCIIPOU3BOIUTH JIFOOBIE ACTIEKTHl MOBEAEHHS BCTPOEHHBIX
o6bekToB JavaScript. DTu JOBYLIKH BBI3BIBAIOTCS 3a KyJHCAMM, KOTAA BBINOJHSIOTCS pasHble OIepaluy,
TaKHe KakK NpUMeHeHHe orepaTtopa in.

B ECMAScript 6 nosiBuicsa takxke mMexanusm pedJekcuu (Reflection API), naroumuit paspaborurkam
BO3MOXKHOCTb peasii30BaTh MOBeeHHE M0 YMOMUYAHUIO 115 JI000H JOBYLIKH B POKCH-oObekTax. /s Kax-
noi JoBylIKH B 00bekTe Reflect (eme onHo HoBuiecTBo B ECMAScript 6) nmeercs COOTBETCTBYIOLIH
MEeTOZ C TeM ke uMeHeM. Mcrosb3yss koMOMHALMIO U3 JIOBYILIEK MPOKcH-oObekTa W MeTonoB Reflection
API, M0XHO 3acTaBUTb HEKOTOpble ONEepaLUH BecTH ceOsl MHaye B ONHHUX CHUTyaUUsX W JIeHCTBOBaThb IO
YMOJTUAHHUIO — B JPYTHX.

OTkirouaeMble MPOKCH-00BEKTbl — 3TO ClelHa/bHble MPOKCH-00BEKTh, KOTOpPble MOXKHO 3(D(PeKTHBHO
OTKJI04aTh BbI30BOM (PyHKUUU revoke (). DyHKuus revoke () 3aBepiuaeT HyHKLUHOHUPOBAHHUE TPOKCH-
00beKTa, MO3TOMY JI0Oble TIONBITKH B3aUMOLEHCTBHE CO CBOMCTBAMH MPOKCH MOCJ/€E ee BbI30Ba MPUBOIAT K
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omn6ke. OTKOUaeMble NPOKCU-00BEKTHl UIPAIOT BaXKHYIO pPoJib B oOecrneuyeHUH 0e30MacHOCTH NPHJIOXKe-
HUH, KOTZla CTOPOHHHUM pa3pabOoTYHMKaM MOXKET MOHAA0OUTbCS AOCTYI K 0ObeKTaM B TedeHHe HeKOTOPOro
MHTepBaJ/a BpeMEHH.

[Ipsimoe ncnosb30BaHUE MPOKCU-00BEKTOB — HaunboJsiee NeHCTBEHHBIH MyTbh, HO MHOrAA ObIBAaeT KeJsa-
TeJbHO HCIIOJb30BATh WX B POJIM MPOTOTHUIOB APYruX 00BeKTOB. OMHAKO B 3TOM C/ydyae yMeHbIIAETCS
YHCJI0 JIOBYIIEK, COXPAHSIOIIUX CBOK MPAKTHUUECKYIO LEHHOCTb. T0/IbKO JIOBYWIKU get, set u has moryt
BbI3bIBATHCS B OrPAaHUYEHHOM YHCJe CJAyuyaeB, KOrja MPOKCU-O0ObEKT UCMOJb3yeTCsl B KayeCcTBe MPOTOTHUIIA.
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NHKancynauus koga B Moay/M

OO111e10CTYTHOCTD 3arpy»KaemMoro Koja fIBJAsSeTCsl OAHHM M3 CaMBIX YAPYYaIOIHMX U CIOCOOCTBYIOLINX
omiMbKaM acrnekToB si3bika JavaScript. B npyrux sisbikax HCroJsib3yloTcst TakKWe MOHATHS, KaK MaKeThl, M0-
MOTalolllie OrpaHUYUTh 06JacTb BUIMMOCTH Koza, Ho B JavaScript no mosiBienuss ECMAScript 6 Bce, uTo
OMpenessaoch B KaXa0M (aitye JavaScript, aBToMaTHdyecku CTaHOBHJIOCH NOCTYIHBIM B IJI06abHON obJa-
cTH BUAUMOCTH. C POCTOM CJIOKHOCTH BeO-NPUIOKEHUH U UCIO/Ib3yeMOro MU o6beMa Kofa Ha JavaScript
TaKOH MOAXOA BCe yallle CTa/ BbI3bIBATb MPOOJIEMbl, TaKHe KaK KOH(PJHUKTbl UMEH W HeJOCTaTOYHBIH ypo-
BeHb OesonacHoctd. Onnolt u3 nenest ECMAScript 6 6blo perieHve nmpo6saeMbl 06/1aCTH BUAMMOCTH U
HaBelleHHe MOPsiAKA B MpHsokeHUsAX Ha JavaScript. Tak mosiBUIHCH MOLYJIH.

Yrto Takoe mopynu?

Modyav — 3T0 pparmeHT Koma Ha JavaScript, KOTOpPbIH aBTOMAaTHYeCKH NEHCTBYEeT B CTPOTOM pexXHMe
6e3 BO3MOXXHOCTH M3MEHHUTb ero. B MpOTHBOMONOKHOCTb apXUTEKType ¢ OOIIeNOCTYNHBIMU 3JeMeHTaMH,
repeMeHHble, CO3[laHHble HAa BEpPXHEM YpPOBHe MOAYJIsl, HE CTAHOBATCS aBTOMAaTHYECKHU AOCTYMHBIMU B 00-
e, rao6aabHOH 06J1aCTH BUIMMOCTH. [lepeMeHHBIe CyLIECTBYIOT TOJNBKO B Mpenesax 00JacTH BUIUMOCTH
MOIYJIsl, U MOAY/b AOJKEH 3KCIOPTUPOBATb CBOM KOMIIOHEHTHI, TaKHWe KaK IMepeMeHHble WKW (PYHKLHH,
KOTOpbIe JOJKHBI OBITh AOCTYIHBI KOAY 3a ero mnpeaejamu. Moaymnu MOryT TakxKe UMIOPTHPOBATb KOMIIO-
HEHTBl U3 IPYyTUX MOLYJeH.

JIBe npyrue oco6eHHOCTH MOAYJEeH B MeHbIlIeH CTeleHH CBSI3aHbl C OTpaHHYeHHeM 00J1aCTH BUAMMOCTH,
HO TeM He MeHee HMMeIOT BakHoe 3HaueHHe. [lepBasi: cchinka this Ha BepxHeM ypoBHe MOAYJS HMeeT
3HayeHne undefined. Bropas: mopynu He mopaep:xuBalT KoMMeHTapuu B ctuse HTML BHyTpu Kona,
KOTOpble SIBJSIOTCS PyAMMEHTaMM, OCTaBLUMMMUCS OT paHHUX peanusauuil JavaScript B 6paysepax.

Cuyenapuu, nonkJawouatwliye Jrobdoi Ko Ha JavaScript, KoTopbiii He siBAsieTCs MOMLyJieM, He 006JafaroT
3TUMHU 0COOEHHOCTSIMH. Paszinyusi MeXay MOAYJASMH M OPyTUM KoioM Ha JavaScript Ha mepBbiil B3rasig
MOTYT TMOKa3aTbCsl He3HAYUTEJbHBIMH, HO OHH CYLLECTBEHHO BJMSIIOT Ha MOPSJAOK 3arpy3KU M BBIIIOJHEHUS
kona Ha JavaScript, o yem g mogpo6HO Oyay pacckasbiBaTb B 3TOH TIaBe. McTHHHas Mollb MopayJel
NPOSIBJISIETCSI B BO3MOXKHOCTH 3KCIOPTHPOBaTb W MMIOPTHPOBATb TOJNBKO HEOOXOAMMble KOMIIOHEHTHI, a
He BCe, YTO ompefeseHo B ¢aije. Xopollee 3HaHHE MeXaHU3MOB SKCIIOPTUPOBAHHUS W HUMIIOPTHUPOBAHHUS
COBEpLUEHHO HEe0OXOAUMO AJSl TOHUMaHUS OTJIMUYHUH MeXAy MOAYJSMU U CLEeHapUSIMHU.

OcHOBbI 3KCNOPTUPOBAHMUSA

JlocTyn K KOMIIOHEHTaM MOAYJ/Sl M3BHE MOXKHO OTKPBITb C IOMOILbIO KJIOYeBOro cjoBa export. B
npocTeiillleM cJydae AOCTATOYHO MOMECTUTb export mnepen oObsiBJeHUEM MepeMeHHOH, (PYHKUHH WU
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KJacca, YTOOHI 9KCIIOPTUPOBATL UX U3 MOAYJA, HAllpUMeED:

// SKCIHOPTHUPOBATL HOAHHEE
export var color = "red";
export let name = "Nicholas";
export const magicNumber = 7;

// BKCIOPTUPOBATHL QPYHKIIUO
export function sum(numl, num2) {
return numl + numl;

// BKCHOPTHPOBATL KJIACC
export class Rectangle {
constructor(length, width) {
this.length = length;
this.width = width;

// ®Ta QYHKIMUA OOCTYMNHA TOJILKO BHYTPU MOLOYJIIA
function subtract(numl, num2) {
return numl - num?2;

// omnpenenuTb QYHKIHUWO. . .
function multiply(numl, num2) {
return numl * num?2;

// ...H BKCIOPTHPOBATL €€
export multiply;

B 3TOM nprMepe ecTb HeCKOJIbKO MOMEHTOB, Ha KOTOpble cJjefyeT oOpaTuTh BHUMaHHe. Kpome Kiioye-
BOT'O CJI0Ba exXport 00bsBJAEHUS HHYEM He OTJAMYAIOTCS OT OOBSABJIEHUH B MPOCTOM cleHapuu. Bce skc-
NopTUpPYyeMble (PYHKLUHH U KJaCcChl UMEIOT HMeHa, MOTOMY UTO 3TO HEOOXOAMMO MJist SKCropTa. AHOHHMHbBIE
(PYHKLHMH UM KJACCHl C TIOMOILbI0 3TOTO CHHTAKCHUCA MOXKHO IKCIIOPTUPOBATh TOJbKO C HCIOJb30BaHHEM
KJroyeBoro cyioBa default (mogpobHo oOCyKnaercss B pasfesie «3HayeHHs 10 YMOJYAHHIO B MOIYJISIX»
HHXKeE).

O6patute TakxKe BHUMaHUe Ha (yHKUMI0O multiply (), KoTopasi He 3KCIOPTHPYETCS BO BpeMs OIpe-
nenenus. Takoll crnoco6 Toxe AOMYCTHUM, MOTOMY YTO He Bceraa TpebyeTcsl SKCIOPTHUPOBATh OOBSBJEHUE:
MOXKHO 9KCIIOPTHPOBAaTh CChIIKK. Kpome Toro, oTmeTsTe, 4To (yHKUHA subtract () B 3TOM NmpHMepe He
skcnoptupyercs. OHa OyneT HeJOCTyINHA 3a MpefesaMd MOAYJs, MOTOMY YTO JitoOble nmepeMeHHble, (DyHK-
MU U KJACChl, HE 3KCIIOPTHPOBAHHLIE SBHO, OCTAIOTCS 3aKPBITBIMH KOMIIOHEHTAMH, JOCTYIIHBIMU TOJILKO B
MOZYJIE.

OcHoBbI UMNOPTUPOBAHHUA

[Tpu HaMUUKM MOMYJIsi, SKCIIOPTUPYIOLIETO CBOW KOMIIOHEHTBHI, IOCTYI K 3THM KOMIIOHEHTaM B JPYTOM
MOJy/Ie MOXKHO OTKPBITb C TIOMOLIbIO KJIOUEBOro cjoBa import. MHCTpyKUHsA import COCTOUT M3 IBYX
yacTed: meppasi onpefessieT UMIOPTHpPyeMble WIEHTH(UKATOPHl, a BTOpas — MOAYJb, U3 KOTOPOrO OHH
UMIIOPTUPYIOTCS
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Huxxe npusoputcs 6asoBasi (hopmMa 9TOH MHCTPYKLHUHU:
import { identifierl identifie2 } from "./exampLe.js";

durypHele cKoOKH nocje import onpenensioT CIUCOK MPUBSI30K, UMIOPTHPYEMBIX M3 3aaHHOI'O MO-
nyns. KmoueBoe coBo from onpenessieT MOAyJib, U3 KOTOPOTO UMIIOPTHPYIOTCS NMpUBs3KH. Monyi/b omnpe-
NieNisieTCsl CTPOKOM, MpeAcTaBasoned MyTh K MOAYIO (Ha3biBaeTcs cneyuguxamopom modyis). bpaysepsl
MCIIOJIB3YIOT TOT K& (popMaT MmyTeH, KOTOPbIH MPUMEHSIeTCs B djeMeHTax <script>, u mostomy Tpebyer-
csl ykasbiBaTh paciuupenue daina. B Node.js, omHako, HCTIONB3YIOTCS APYTHE COTJAleHHUs, MO3BOJISIOLIHE
OTJIMYaThb JIOKaJbHble (Paljibl U MaKeThl Mo npedukcy (aiaoBoi cucteMmbl. Hanprumep, umsa example uH-
TEpNPeTUPOBAIOCh Obl KaK MUMS MakeTa, a ./example.js — Kak UMs JOKaJIbHOTO (haiisna

NMPUMEYAHUE
CnncoK npuBA3OK B WMHCTPYKUMM import BbIMMAAUT Kak onepaumsa AeCTpyKTypu3auuu
ob6bekTa, HO 3TO He TaK.

Korna Bbl MMnopTHpyeTe NPUBA3KH M3 MOAYJS, OHU JAEHCTBYIOT, KaK ecad Obl OHU ObLIM OObSIBJIEHBI
C KJIOYeBbIM CJOBOM const. B pesysbrate Bbl He cMOxKeTe OO0BSBUTb APYrYylo MepPeMEeHHYI C TeM Ke
MMeHeM (a TaKyKe UMIOPTHPOBATH APYTYI0 MPHUBSI3KY C TEM K€ MMEeHeM), HCMOJb30BaTh HAEHTH(PHUKATOP
[0 MHCTPYKUUHU import WIM U3MEHHUTb 3HAYeHUe MPUBS3KHU.

MMHOpTMpOBaHMe eAMHCTBeHHOﬁ NMPUBA3KH

[IpencraBbre, 4To mpuMep U3 pasaena «OCHOBBI IKCIIOPTHPOBAHUS» BbILIE — 3TO MOMYJ/b, XpaHSAILKHCS
B (pailie example.js. IIpuBsI3KM U3 3TOr0 MOAYJS MOXKHO UMIOPTHPOBATH M HCIIOJAb30BATh MHOXKECTBOM
crioco6oB. Hanpumep, MOKHO HMIOPTHPOBAaTb TOJNBKO OAMH MIEHTH(HUKATOP:

// UMIOPTHPOBATHL E€OUHCTBEHHHN HIEHTUPHKATOP
import { sum } from "./example.js";

console.log(sum(l, 2)); // 3

sum = 1; // BH30BeT omubry

XoTsi MOMUMO 3TOH (DYHKUUH example.jS SKCIIOPTUPYET ellle HECKOJNbKO MPHUBSI30K, AAHHBIA NpHMeEp
UMIIOPTHUPYET TOJbKO (pyHKUMIO sum( ). [lonbiTKa cBsi3aTh MMsl sum ¢ HOBBIM 3HayeHHeM BbI30BET OLIHO-
Ky, IOTOMY 4YTO UMIIOPTHUPOBAHHbIE NPUBA3KH HeJb3s1 U3MEHSTh

NMPUMEYAHUE
He 3abygbte pobasutb /, ./ unu ../ B Ha4ano CTPOKN C UMEHEM MMMOPTUPYyeMOro ganna
ANs nyywen CoOBMECTUMOCTU C pasHbiMU Bepcusmun bpaysepos u Node.js.

MMnopTUpoBaHHWe HECKOJIbKUX NPUBA3OK

Ut06B1 UMIIOPTUPOBATb HECKOJIbKO MPUBA30K W3 MOAYJISA example, UX caenyeT Nnepevyuc/auTb 9BHO, KaK
[IOKAa3aHO HH2XKeE:

// UMIOPTUPOBATHL HECKOJIBKO IPUBA30K

import { sum, multiply, magicNumber } from "./example.js";
console.log(sum(1l, magicNumber)); // 8
console.log(multiply(1l, 2)); // 2

ITOT NMpUMep UMIOPTHPYET TPU NMPUBA3KH U3 MOAy/nsd example: sum, multiply v magicNumber.
3aTeM OHH HCMOJB3YIOTCS, KaK eC/ Obl OB ONpeaeseHbl JOKaJIbHO.
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MmnopTtupoBaHue Bcero mopyns

Oco06blii cay4ail Mo3BoJIsIeT UMIIOPTUPOBATE MOMY/Ib LIEJUKOM KaK elWHBIH 00bekT. B aTom ciyuae Bce
KOMITOHEHTBI, 9KCIIOPTUPyeMble MOAYJeM, OYAYyT AOCTYIHBI KaK CBOMCTBA Takoro oobekta. Hampumep:

// UMIOPTUPOBATHL BCE

import * as example from "./example.js";

console.log(example.sum(1,
example.magicNumber)) ; // 8

console.log(example.multiply(1l, 2)); // 2

B stom mpumepe B 00beKT ¢ MMeHeM example 3arpyxkaiwTcsi BCe MPUBSI3KH, IKCIOPTHPYeMble W3
example.js. Tlocse 3TOro Bce HMMeEHOBaHHblE IKCIOPTHPOBAHHBbIE KOMIIOHEHTHI (B TOM 4Yuc/e (DYHKIHU
sum() umultiple() u nepemeHHas magicNumber) 6yayT HOCTYIHBI KaK CBOUCTBA example.

dta GpopMa UMIOPTHPOBAHUS HA3BIBAETCS UMNOPMUPOBAHUEM NPOCMPAHCMBA UMEH, TIOTOMY UYTO 06b-
eKT example OTCYyTCTByeT BHYTpPU (aksia example.js W co3maeTcsi CrelHabHO, YTOOBI HIrPaTh POJib
oObeKTa MPOCTPAHCTBA HMEH [J/1s1 BCEX KOMIIOHEHTOB, JKCMOPTHUPYEMBIX U3 example.js.

Ho umeiiTe B BUAY, YTO HE3aBUCUMO OT KOJHYECTBA MHCTPYKUHUH import, B KOTOPBIX HCIOJb3yeTCs
UMSI MOZLYJISl, TOT MOAYJ/b OyIeT BBIOJHEH TOJbKO OAKUH pa3. [Tocse Toro Kak neppasi MHCTPYKILIMUS UMIIOPTa
BBI[TIOJIHUT MOAYJ/b, OHA COXPAHUT €ro 3K3eMIIAp B NaMATHU A/ IOBTOPHOI'O KCIOJIb30BAHUS B IAPYIHUX
UHCTPYKLUHUAX import. BarisgHuTe Ha ciaenyoluid npuMep:

import { sum } from "./example.js";
import { multiply } from "./example.js";
import { magicNumber } from "./example.js";

HecmoTpsi Ha TO 4TO B JaHHOM MOAYJe UMeeTCsl TPU MHCTPYKUHUM import, daia example.js BbINOJ-
HUTCSl TOJMBbKO OAMH pa3d. Eciu npuBS3KK W3 example.js ToONbITaeTcss WUMIOPTUPOBATh APYrod MOAY/b B
3TOM K€ MPUJIOKEHHH, OH MOJYUYUT TOT K€ IK3eMIJISIP MOAYJsl, KOTOPBIH HUCNOJb3yeT AaHHBIH KOI.

-

OI'PAHUYEHUSA CUHTAKCUCA MOJIYJIEM R

O0e HCTPYKIUHU, eXPOrt U import, IMEIOT BaXKHOE OTPAaHUYEHUE: OHU JOJKHBI HCIIOIH30BATHCS 3a
npeaesiaMu APYruxX MHCTPYKIUK u Gynkiuit. Hanmpumep, cienyronmii Koa BEI30BET CHHTAKCHYECKYIO
OLIMOKY:

if (flag) {
export flag; // cuHTakcuueckasa ommbka

}

WHcTpykuuss export HAaXOAWTCA BHYTpU HMHCTpykuuu 1f, uyro Hemomyctumo. Omnepanus
HKCIOPTUPOBAHUS HE MOXKET BBIITOJIHATHCS 10 YCIOBHIO WIIM JUHAMUYECKH KaKUM-JI00 oOpa3omM. OHa
U3 MPUYUH BHEAPEHUS IMOAJCPKKU MOJYJIEH COCTOsAaa B TOM, YTOOBI JaTh BO3MOXKHOCTH JIBHXKKY
JavaScript craTHuecKH ONpeaensiTh IKCIOPTUPYEMbIe MPUBSA3KH. [10 cyTH, MHCTPYKLIUIO eXport MOXKHO
UCIIOJIb30BaTh TOJILKO HA BEPXHEM YPOBHE MOJTYJIS.

To ke OTHOCHUTCA K MHCTPYKLUHMH import — €€ MOKHO HCIIOJIb30BaTh TOJBKO HAa BEPXHEM YpPOBHE
MOJyJisl. 3HAYUT, CIACAYIOLIUI KO/ TAaKXKE BbI30BET CUHTAKCUYECKYIO OIIMOKY:

function tryImport () {
import flag from "./example.js"; // cuHTakcuueckas ommbka

}

JlnHamMuyeckoe MMIIOPTUPOBAHHUE MPUBSI30K HEBO3MOXKHO IO TEM k€ nmpuuyuHaM. KilroueBble clioBa
export M import pealn30BaHbl CTATUYECKUMHU CIEIHAIbHO, YTOOBI TaKHMe HHCTPYMEHTHI, Kak
\_ TEKCTOBbIC PEJIAKTOPBI, JIETKO MOIJIH ONPEIEINTh, KaKas uHdopmanus u3 Moyt OyIeT JOCTYITHA. )
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ToHKass 0CO6E€HHOCTb UMNOPTUPOBAHHBIX MPUBA3OK

Hucrpykuus import 8 ECMAScript 6 co3naer npuBs3ky K nepeMeHHbIM, (DYHKIHUSIM U KJjaccam, I0-
CTYIIHBIE TOJIBKO JJISl YTEHHUSI, a He TIPOCTO CChIJIKK Ha OPUTHHAJIbHBIE TIPUBSI3KH, KaK B CIydae ¢ OObIYHBIMH
nepeMeHHBIMH. XOTs MOAYJ/b, UMIIOPTUPYIOLIHH TIPUBSI3KY, HE CMOXKET U3MEHHUTb ee 3HaueHHe, MOIYJ/b, IKC-
MOPTUPYIOLLUH ee, cMoxkeT. Hanpumep, npencraBbTe, YTO BaM MOTPe6OBAIOCh UCIONb30BAThH CJELYIOLUIUH
MOLLYJIb:

export var name = "Nicholas";
export function setName (newName) {
name = newName;

MimnopTpoBaB 3TH ABe NPUBA3KH, BBl CMOXKETe U3MEHHUTh 3HaueHHe name BbI30BOM setName ():

import { name, setName } from "./example.js";

console.log(name); // "Nicholas"
setName ("Greg") ;

console.log(name); // "Greg"

name = "Nicholas"; // BH30BeT omudbKy

BrizoB setName ("Greg") BepHeTcs 0OpaTHO B MOAYJb, OTKyAa Oblja 3KCIOPTHPOBaHA (DYHKIHUS
setName (), U BBIIIOJHUTCS TaM, 3alKcaB B name CTpoky "Greg". O6paTHTe BHUMaHHUE, YTO 3TO HU3-
MeHeHHe aBTOMaTHYeCKHU OTPa3UTCSl Ha UMIOPTUPOBAHHON NpuUBsA3Ke name. [IpuunHa Takoro noBeieHUs B
TOM, YTO name — 3TO JOKaJbHOE UMS [J51 SKCIOPTUPOBAHHOTO MAeHTU(HKaTopa name. [IpuBsizka name,
HcroJsb3dyeMasi B 3TOM KOJe, U NPUBA3KA name, UCIoJb3yeMass B MOJYJe, 3TO He OJHO U TO XKe.

lNepeMmeHOBaHWEe 3KCMOPTUPYEMbIX U UMNOPTUPYEMbBIX NMPUBA3OK

WMHorna ObiBaeT HexxesaTesNbHO UCIOJb30BATh OPUTHMHA/NbHOE MMS MepeMeHHOH, (yHKLUUHU UM KJjacca,
UMIIOpTHPYyeMoro u3 Mony/as. K cuyacTbio, ecTh BO3MOXKHOCTb M3MEHSITb MMEHa IPHU 3KCIOPTHPOBAHHUU U
UMIIOPTHPOBAHHUH.

Paccmotpum nepBbiit cayuaid. [lpenctaBere, 4yTo MMeeTcss (DYHKIMUS, KOTOPYHO Bbl XOTHUTE 3KCIOPTH-
poBaTh MON APYTMM HMeHeM. Bbl MoOxeTe HCIHOJb30BaThb KJIOUEBOE CJIOBO as, YTOObl ONpeNeNUTb HMS
(pyHKLMH, IOJ KOTOPBIM OHa OyneT M3BeCTHA 3a MpelnesaMHh MOLYJS:

function sum(numl, num2) {
return numl + num?2;

export { sum as add };

3nech QYHKUUSA C AOKAAbHbIM UMeHem sum() 3KcnopTupyercs nox vMeHeM add (). DTo o3Hayaert,
4TO KOrjaa IpPyrod mMoay/b OyneT UMIOPTHPOBAThb 3Ty (PYHKLHIO, OH AOJ2KEH HCIMO0Jb30BaTh UMS add:

import { add } from "./example.js";

Ut06B1 HMIIOPTUPOBATDH Ct)YHKI_[I/IIO noa ApPyruM HMeEHeM, TaKxKe MOXKHO BOCIIOJb30BATbCA KJIOYEBBIM
CJIOBOM as:

import { add as sum } from "./example.js";
console.log(typeof add); // "undefined"
console.log(sum(1l, 2)); // 3
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ITOT KO UMNOPTUPYeT (PyHKLUHUIO add () U UCNONB3YeT umnopmupyemoe ums 1Js ee neperiMeHOBaHUS
B sum() (/oKaJbHOE WMl B I1aHHOM KOHTeKcTe). M3MeHeHMe JIOKaJbHOrO UMEHH (PYHKIMU B HHCTPYKIHH
import npuBener K ToMy, 4TO HMAeHTH(dUKaTOp add() B AaHHOM Mopaysae OyaeT HeAOCTYyIeH, HeCMOTpS
Ha TO YTO MOAYJ/b UMIOPTUPYeT (pyHKUHMIO add ().

3HaueHusa no YMO/IHaHUIO B MOAYNAX

CHHTaKCHC MOIYJeH MOAIepKHUBAET BO3MOXKHOCTb IKCIIOPTUPOBAHHUS U MMIOPTHPOBAHUS 3HaYeHHUH MO
YMOJIYaHMIO, TIOTOMY 4TO 3TOT LIA6JOH IIMPOKO PaclpoCTpaHeH B APYTHX CHCTeMax MOAYJeH, TaKUX Kak
CommonJS (emie onHa cneundukaus 1jsi UCnoib3oBaHusi JavaScript 3a npenenamu 6paysepoB). 3raue-
HUe N0 YMOAYQHUIO JIJiS MOLYJSl — 3TO €JIWHCTBEHHAs mepeMeHHast, (GYHKIHUS WJH KJacc, onpenesseMas
C MOMOILBIO KJro4yeBoro cyaoBa default, U KaxApld MOLYJb MOXKET UMeTb TOJNbKO OLHO KCIOPTHPyeMoe
3HaueHHe 1o ymos4aHuio. [lonbiTka Mcnosnb3oBath KaoueBoe ¢10B0 default ¢ HECKOJbKHMH 3KCIOPTH-
PYyeMBIMH KOMIIOHEHTaMH MPHUBOIUT K CHHTAKCUUYECKOH OIIHOKE.

JKcnopTUpoBaHHE 3HAYEHUH MO YMOJIYAHHUIO

Huxke npuBoauTcs npocToil NpuMep MCHOJAb30BaHUS KJo4eBoro cjosa default:

export default function(numl, num2) {
return numl + num2;

B kauecTBe 3HaueHHs 110 YMOJNYAHHUIO 3TOT MOAYJ/b 3KCHIOPTUPYeT (pyHKUUI0. KitoueBoe cioBo default
YKa3bIBAET, UTO 3TO KCIOPTHPYEMOe 3HAUeHHe 110 YMoUaHn0. DPYHKIUSA MOXKeT ObITh AHOHUMHOH, TOTOMY
4TO ee MpPeACTaBJ/seT MOLYJb.

Mmeercss TakKe BO3MOXKHOCTb KCIIOPTHPOBATh UAEHTHU(IHMKATOP KaK 3HaueHHe 10 yMOJIYaHHIO, ToMe-
ctuB ero nocje default export, Hanpumep:

function sum(numl, num2) {
return numl + num2;

export default sum;

B sToM npumepe cHauasa onpepessercs (pyHKUHS sum(), a 3aTeM OHAa 3KCHOPTHUPYeTCs Kak 3Haye-
HHe 10 YMOJUAHHIO MOILYJsS. DTOT TPUEM MOXKET TMPHUTOAUTHCS, KOra 3HAueHHe M0 YMOJUAHHUIO SBJASETCS
BBIYHCJ/ISIEMBIM.

Bropo#l cnoco6 3KCnopTHPOBaHUS UAEHTHU(HKATOPA KaK 3HAYEHUSs 110 YMOJYaHHIO OCHOBAH Ha UCIMOJb-
30BaHHWH CHHTAKCHCa NepeUMeHOBaHHUS:

function sum(numl, num2) {
return numl + num?2;

export { sum as default };

Wnentudukarop default B HHCTPYKUUH 3KCIOPTUPOBAHUS C NepeMMeHOBaHHEM MMeeT CIlelHajibHOoe
3Ha4YeHHe U yKa3blBaeT, YTO 3HAUeHHe 3KCIOPTUPYETCs KaK 3HayeHWe Mo yMmosyaHuio. Tak kak default B
JavaScript sB/sieTCs KJIIOUEBBIM CJIOBOM, €I0 HeJb3s1 UCIOIb30BATh B KAaueCTBe UMEHH MepeMeHHOH, (yHK-
UM UJH KJIAacCa; OJHAKO €ro MOXHO HCIO0J/b30BaTb KaK HMMSl CBOHCTBAa. TakuUM 00pasoM, MCIOJb30BaHUE
default nss nepeMMeHOBaHUS B MHCTPYKLMH 3KCIOPTA — 3TO CIElHabHBIA cjydai, MOo3BOJSIOILINAN
OTJIMYUTb 3IKCIOPTHUPyeMOe 3HayeHHWe 0 YMOJYAHHIO OT 3HayeHWH He M0 YMOJYaHHI0. DTOT CHHTAKCHC
MOXKeT MPUTOAUTHCS, UTOObl EPEYUCIUTb HECKOJIbKO IKCIIOPTUPYEMbIX KOMIIOHEHTOB B OJHOH MHCTPYKLHH
export, BKJ/OYas 3HauUeHHe 10 YMONYaHHIO.
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anop'rupoaal-me 3HauYeHHUH no YMOJ/IHaHUIO

3HayeHHe 110 YMOJYaHHUIO MO2KHO MMIIOPTHUPOBATL M3 MOAYJIA C MOMOIIbIO CAeAYyIoLIero CHHTakKCHuca:

// UMIOOPTUPOBATHL 3HAUEHHE I10 YMOJIUAHUIO
import sum from "./example.js";

console.log(sum(1l, 2)); // 3

DTa MHCTPYKUMS import UMMOPTHPYET 3HAUeHHWe MO yMOJYaHHI0 U3 Mopynas example.js. Obparure
BHMUMaHHE Ha OTCYTCTBHE (DUI'YPHBIX CKOOOK, KOTOPBIE HCIOJb3YIOTCS MAJs MePedUucJeHHss UMIOPTHpYe-
MbIX KOMIIOHEHTOB, He SIBJISIIOIIMXCS 3HAUEHHSIMH 10 YMOJIYaHUI0. JIoKaJbHOEe MMs Sum B AaHHOM CJydae
npeicTaB/sieT (PYHKIHUIO, SKCIOPTUPOBAHHYI YKAa3aHHBIM MOAYJeM KakK 3HaueHHe MO yMOJUYaHHU. DTOT
CUHTaKCHUC BHITVIIUT sicHee, U co3natesd ECMAScript 6 oxXuaawoT, UTO OH CTaHET AOMUHHUpYolleld (op-
MO# UMMOPTHPOBaHUS B Beb, Mo3BoJsiIOLIEH HCMOIBb30BATh YKEe CYLIECTBYIOLIHE OObEKTHI.

VIMnopTipoBaTh OfHY MJIK HECKOJBKO MPUBS30K BMECTE C MPUBS3KOH MO YMOJIUAHHIO, SKCIIOPTHPYEMbIX
IPYTHM MOJYJeM, MOXXHO B OJHOH MHCTPYKUMH import. Hampumep, momycTum, 4To MMeeTCs CJeNYIOIHH
MOMYJIb:

export let color = "red";

export default function(numl, num2) {
return numl + num?2;

[lepemeHHyt0 color U (PYHKUHUIO MO YMOJYAHHIO MOXKHO MMIOPTHPOBATh C MOMOILbIO CJeAyIollel
UHCTPYKLUHH import:

import sum, { color } from "./example.js";

console.log(sum(1l, 2)); // 3
console.log(color); // "red"

JIoKanpHOe MMS [/ 3HAUEHHs 110 YMOJUYAHUIO OTHAEJSeTCs 3ansaTod OT APYrUX UMIOPTUPYEMBIX UMEH,
KOTOpBIE JOTOJHUTENBHO 3aKJ/I0UeHbl B (DUTypHble CKOOKH. 3arlOMHHTE, YTO 3HAYeHHE 10 YMOJYAHHIO
NOJIXKHO CJIEI0BATh MePBbIM B MHCTPYKLUUMU import.

[lo aHa/soruu ¢ 3KCMOPTUPOBAHUEM HMIIOPTHPYyeMble 3HAYEHHS M0 YMOJYAHHIO TOXKE MOXKHO Mepeume-
HOBBIBATh:

import { default as sum, color } from "./example.js";

console.log(sum(1l, 2)); // 3
console.log(color); // "red"

B aToM mprMmepe 3KCIOPTHPOBaHHOE 3HaYeHHe MO yMosadyaHuio (default) meperMeHOBBIBaeTCS B sum
¥ JIOTIOJNHUTEIbHO UMIIOPTHPYETCS TPUBSI3Ka color. DTOT NPUMEp SBJASETCS SKBUBAJEHTOM IMPeIbIAYIIETO
npuMepa.

PeakcnopT npuBa3KH

PaHo uau nosgHo BaM MOXKeT MOTPebOBaTbCS MOBTOPHO 3KCIOPTHUPOBATh KaKHe-TO MPUBSA3KH, HMIOP-
TUPOBaHHble MoayseM. Hanpumep, eciu Bl co3naeTe OUOJMOTEKY, COCTOSILYIO M3 HECKOJNBKHUX MaJleHbKUX
monyJsied. [IoBTOpHO 3KCNOPTHPOBATH HMIOPTUPOBAHHOE 3HAYeHHE MOXKHO C UCIOJNb30BAHHEM TeX XKe 11ad-
JIOHOB, 4YTO y»Ke 00CYKJAaJHCh B 3TOH TIJaBe:
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import { sum } from "./example.js";
export { sum }

XoTd 3T0 U paboTaeT, HO Ty Ke 3a4ady MOXKHO PeLIUTb eJUHCTBEHHOH MHCTPYKLIHeH:
export { sum } from "./example.js";

dta (hopMa MHCTPYKLHH €Xport OTHILIET B yKa3aHHOM MOAYJe OObSBJIEHHE SUM U SKCIIOPTUPYET €ro.
KoHeuHo, TakxKe noaaepKUBaeTcs BO3MOKHOCTb 9KCIOPTA 3HAYEHUS MOA APYTUM HUMeHeM:

export { sum as add } from "./example.js";

3necb U3 Monyast example.js UMNOPTUPyeTCcss (PYHKLHS Sum M 3aTeM SKCIOPTUPYETCs MOA HMeHeM
add.

Ecau noTpebyeTcsi 3KCIOPTHPOBATh BCE, UTO SKCMOPTUPYET APYrod MOAYJ/b, MOXKHO HCIOJb30BaTh 11a6-
JOH *:

export * from "./example.]js";

ITa UHCTPYKLUS IKCIOPTUPYET BCe, B TOM YHUCJe W 3HAYeHHe IO yMOJYaHMIO, YTO MOXKET MOBJMUATH
Ha KCIIOPTHPOBaHHE 3HAYeHWH, NpUHaAMeKalUX JaHHOMY MoOAyJa. Hanpumep, ecau example.js sxcnop-
TUPYeT 3HaueHHe 110 yMOJYaHHIO, BBl yKe He CMOXKeTe OINpelesUTh HOBOE 3KCIOPTHPYeMoe 3HaueHHe I10
YMOJIYaHHIO, UCIIOJB3YSl 3TOT CHHTAKCHC.

UMnopTupoBaHue 6e3 NpUBA30K

HekoTopble Mony/iu MOTYT HHYEro He 3KCIOPTUPOBATH, 3aTO MOTYT U3MEHSTb OOBEKTHl B y106a/bHON
00J1aCTH BUAUMOCTU. XOTS NepeMeHHble, (PYHKIMH U KJACChl, 0ObSBJIEHHbIE HA BEPXHEM YPOBHE MOAYJS,
He TOMajalT B I100anbHyl 00J1aCTh BUAMMOCTH, 3TO HE O3HAayaeT, YTO MOAYJb He HMeeT O0CTyna K
sTol ra06anbHOR 06sacTh BUAUMOCTH. OOLIeNOCTYNHbIE ONpeae/eHus] BCTPOEHHbIX 00bEKTOB, TAKUX KakK
Array u Object, OOCTYNHBl BHYTPU MONYJS, U HU3MEHEHHUS B 3TUX 00beKTax OTPas3fATCs Ha JPYrHUx
MOIYJISAX.

Hanpumep, MoXXHO onpenenuTb MOAY/b, KOTOPbIH 106aBUT MeTon pushAll () BO BCe MacCCHUBHI

// MOOyJb, HHUUEro He 3KCIOPTUPYIOMUE M HE HMIIOPTUP VIOMUHN
Array.prototype.pushAll = function(items) {

// apryumeHT items gosmkeH OHTBH MaCCHBOM
if ('Array.isArray(items)) {
throw new TypeError ("Argument must be an array.");

// HCIONBL30BAaTb BCTPOEHHHN MeTon push() M omepaTop pacHUpeHUs
return this.push(...items);

DTO BMOJIHE AOMYCTUMBIA MOAYJIb, JaXKe €C/JM OH HUUETO He SKCTIOPTHPYET U HE UMIOPTUPYET. DTOT KOI
MOKHO HCIIO/Ib30BaTh M KaK MOAYJb, U KaK clieHapui. [I0cKosbKy OH HHYEero He 3KCIIOPTUPYET, €r0 MOKHO
BBIMIOJIHATh C TOMOLIBIO YIPOLIEHHOH BepCHM HMHCTPYKLUMH import, KoTopas He MMIOPTHPYeT HUKAaKHX
TIPUBSI30K:
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import "./example.js";

let colors = ["red", "green", "blue"];
let items = [];

items.pushAll (colors);

DTOT KO UMIIOPTUPYET M BBINOJHSAET MOAYJ/b, COAepxKalluid MeTol pushAll(), B pe3ysabTaTe 4ero
pushAll () pmobaB/asieTcss B MPOTOTHUI MACCUBOB. DTO O3HAdaeT, YTo Tenepb MeTon pushAll () Oymer
JNOCTYIEH ISl UCIIOJNb30BAHUS BO BCE€X MACCUBAX BHYTPH LAHHOTO MOIYJIS.

NMPUMEYAHUE
BeposaTHee Bcero, umnopTtuposaHme 6e3 npmBas3ok GyaeT ncnonb3oBaTbCs B OCHOBHOM AN
cOo34aHus NonMUINIIOB U pacLUMPEHUN.

3arpyska moayne

Crneuudukanus ECMAScript 6 onpenessieT CMHTAaKCHC MOIYJeH, HO He ompefiesisieT, KaK OHH JIOJ/KHBI
sarpyxarbcs. OTUacTH 3TOT HENOCTATOK CrelUUKaLUU OOBSCHsETCs CTpeMJeHHeM o0ecreyduTb He3a-
BUCUMOCTb OT KOHKDeTHBIX OKpyKeHUH. BmecTo TOro utoObl NBITAThCA ONpENe/NUTb elHWHble HHCTPY-
MEHTBI JIJISl HCIOJIb30BaHUsT BO BcexX okpyxkeHusix JavaScript, ECMAScript 6 onpenesisieT TOJbKO CHH-
TaKCUC U 0000l1aeT MeXaHU3M 3arpy3kd Kak HeolpeJe/leHHYI0 BHYTPEHHIOIO ONEepalHio ¢ Ha3BaHHeM
HostResolveImportedModule. Pa3paboTunku Be6-6paysepoB u Node.js camu peliaioT, Kak peasn3o-
BaTh onepauuio HostResolveImportedModule, 4yToObl OHA Jyyllle COOTBETCTBOBAJIA UX OKPYXKEHUSIM.

Ucnonb3oBaHue mopyneit B Be6-6paysepax

Haxe no nosiBnenuss ECMAScript 6 Be6-Opay3epsl MopIepKUBad MHOTO CIOCOGOB MOAKJ/IOYEHHS
JavaScript K Be6-npUIOXKEHHSIM, B TOM YHCJIE:

e 3arpyska (aisoB ¢ kogoMm Ha JavaScript ¢ momouibio anemeHTa <script>, aTpubyT Src KOTOPOro
ompenesisieT MeCTO, OTKy[a IOJ2KEH 3arpyKaTbCsl KOZ;

e HEroCpelCTBEHHOe BCTpauBaHUe Koa Ha JavaScript B asemMeHTH <script> 6e3 aTpubyTa src;

e 3arpyska (aisioB ¢ KomoMm Ha JavaScript mjst ero samycka B BHAe (POHOBBIX NMOTOKOB BBIMOJHEHHUS
(Web Worker nau Service Worker).

Jlns1 moJiHOLEeHHOH MOoAAep:KKHU MonyJsed pa3paboTuvkd Beb-Opay3epoB AOJKHBI OblIM OOHOBHUTbH BCe
3TH MexaHu3Mbl. KOHKpeTHble feTasu MoJHOCTbI0 onucaHbl B cneundukaunn HTML, u g kpatko onuuy
UX B CJeYIOIIUX pas3jienax.

Ucnonb3oBaHne MogyneH B aneMeHTax <script>

[lo ymosmuaHuto ajeMeHT <script> 3arpyxaer ¢aiinbl JavaScript kak clieHapuu, a He Kak MOLY-
JU. DTO MPOUCXOIUT, eClu aTpUbyT type OTCYTCTBYeT WJM OMNpelessieT THI CONEPKUMOTO KaK KO Ha
JavaScript (Hanpumep, "text/javascript"). Takoil aseMeHT <script> MOXeT BbINOJHHTb BCTPOEH-
HBIA KOJ WUJIM 3arpy3uThb (paiis, MecTONoN0oKeHHe KOTOPOTo onpefensieTcss aTpubyToM src. las noanepKku
MOAyJieil B HaOOp NOMyCTUMBIX 3HaueHHUH aTpubyTa type Oblia nobaBsaeHa ctpoka "module". Ecau nmpu-
CBOUTb aTpUOyTy type 3HaueHHe "module", Opaysep 3arpy3uT BCTPOEHHBIM KOA WJM KON B (paise, Ha
KOTOPBIH cchliaeTcst aTpubyT Src, Kak MOAYJb, a He KakK cueHapui. Hanpumep:
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<!-- Barpysure Mogynb u3 ¢anna JavaScript -->
<script type="module" src="module.js"></script>

<!-- NOoOKJIOUMTL BCTPOEHHHM KO KaK MOOYJb ——>
<script type="module">

import { sum } from "./example.js";
let result = sum(l, 2);
</script>

[lepBbiii ameMeHT <script> B 3TOM NpuMepe 3arpyxKaeT BHEIIHHWH (aia MoayJs ¢ MOMOLLbI0 aTpuby-
Ta src. ENMHCTBEHHOE OT/IMUME MeXY 3aTPy3Koi MOAYJS W ClieHapus 3aKJuaeTcss B HaJWYUU aTpudyTa
type="module". Bropoil aseMeHT <script> comepXKHUT KOJ MOAYJis, BCTPOEHHBI! HENOoCpPeACTBEHHO B
BeO-cTpaHuLy. [lepemenHasi result He nonazet B r06a/bHY0 06/1aCTh BUAUMOCTH, IOTOMY UTO OHa 00b-
sIBJIeHa BHYTPH MOIYJsl (COTJIAaCHO OMNpe/ie/IeHHI0 JeMeHTa <script>), U Mo3ToMy He OyneT noGaBiieHa
KaK CBOWCTBO 00beKkTa window.

Kak Bunute, noak/woyeHue Moaysaed K BeO-CTpaHUIIAM OCYLIECTBJASETCS OU€Hb NMPOCTO W HANOMHUHAET
nofkJodeHue cueHapueB. OqHaKo cama mpoueaypa 3arpy3kyd MoiyJeld UMeeT HEKOTOpble OTJIHYHS.

NMPUMEYAHUE
Bo3amoxxHO, Bbl 06paTuUnv BHUMaHMe, 4YTo CTpoKa "module" He ABNSIETCS onpeaeneHnem tmuna
COOEPXMMOrO, Kak TUN "text/javascript". ®annbl ¢ mogynsmmn JavaScript UMeroT ToT xe
TWMN COAEPXMMOTO, YTO U Apyrne cannsl ¢ KogomM Ha JavaScript, NO3TOMY UX HENb3s OTNINYUTL
no OOHOMY TOSbKO Tuny cogepxumoro. Kpome Toro, Gpaysepbl UFHOPUPYKOT 3IEMEHTHI
<script>, B KOTOpbIX aTpubyT type MMeeT HeJonyCTUMoe 3HavyeHue, NoaToMy bpayaepsbl,
He nopaepxuBawowme moaynun, 6yoyT aBTOMATUYECKM MWIHOPUPOBATb CTPOKY <script
type="module">, KOTOpas obecne4ynBaeT XopoLuyto 06paTHy0 COBMECTUMOCTb.

MocnepoBatenbHOCTb 3arpy3ku Mopynei B Be6-6paysepax

Monynu oTnn4anTCcs OT CLUeHapueB TeM, YTO MOTYT MCIO0Jb30BaTh HHCTPYKIHUIO import, 4TobObl onpe-
NeJNUTh, Kakue ellle (aiybl HYy>KHO 3arpy3uTh AJ5 UX MPaBUIbHOU paboThl. i nonaep:xKu 3Tol PyHKIH-
OHAJILHOCTH 3JIeMeHTHl <script type="module"> Bcerna AeHCTBYIOT TaK, Kak e€CJd Obl HUMeJH aTpudyT
defer.

Atpubyr defer MOXKHO He HCIO/Nb30BaTb MJisl 3arPy3KU (paJIOB ClieHapHeB, HO OH BCeraa MPUMeHs-
eTcsl Npu 3arpyske ¢aijgoB Momysaed. 3arpyska haisa Momy/asi HauWHaeTcs, KakK Tosbko napcep HTML
BCTPETHUT 3JeMeHT <script type="module"> ¢ aTpubyTOM SrC, HO €ro BBIIIOJHEHHE OTKJAaAblBAETCSs
[0 MOMEHTAa 3aBeplleHusl aHaau3a JoKyMeHTa. Kpome Toro, Moagy/u BBIOJNHSAIOTCS B TOM MOPsIiKe, B KAKOM
onu nosieasitorcsi B HTML-daiisne. dto o3Hayaet, uTo MOLyJb, YKAa3aHHBIH B TMePBOM 3JeMeHTe <script
type="module">, rapaHTUPOBAaHHO OYyIeT BBIIIOJHEH Mepel BTOPbIM, AaXKe eCJHd BTOPOH MOAY/b 0(POpM-
JIeH KaK BCTPOEHHBIH KOJ, a He B BUle (pailjia, Ha KOTOPbIH cchliaetcs aTpubyT src. Hanpuwmep:

<!-- 3TOT MOAYJIL BHIIOJIHUTCS I[IE€PBEM ——>
<script type="module" src="modulel.]js"></script>

<!—— »T0T MOLYJIb BHIIOJIHUTCS BTOPBM ——>
<script type="module">

import { sum } from "./example.js";

let result = sum(l, 2);



3arpy3ka mMopynem 280

</script>

<!-- »TOT MOOYJIL BHIIOJIHUTCH TPETbUM ——>
<script type="module" src="module2.js"></script>

OTH TPH 3JeMeHTa <script> BHINONHSIOTCS B MOPSIAKE UX CJAEIOBAHHUS, TO €CTb MOAyab modulel.js
rapaHTUPOBAHHO BBIMIOJHUTCS Mepef BCTPOEHHBIM MOAYJeM, a BCTPOEHHBIH MOIY/b rapaHTHPOBAHHO BbI-
TMIOJIHUTCS Nepel MoayJeM module2.|s.

Kax bl Mofy/ib MOXKeT UMIIOPTHPOBATb OAMH HJIM HECKOJBKO APYTMX MOMLYJeEH, 4YTO HECKOJIBKO OCJIOXK-
HseT cuTyauuio. [To sToil npuyMHe cHavasa BHIMONHSETCS aHAJMU3 MOAYJeH, UTOOb BbIIBUTh BCE MHCTPYK-
UMk import. Jlas Kaxkoodl HMHCTPYKUMM import 3amyckaercsi mpouenypa 3arpy3kd (M3 CeTH WU M3
K3Ia), HO HHA OJMH M3 MONYJeH He BBITOJHSETCS, MOKa He OYyAyT 3arpyKeHbl U BBINOJHEHbl BCE HUMIOPTH-
pOBaHHBIE HMH pecypChl.

Bce monynu — U Te, UTO fIBHO yKa3aHbl B 3jJeMeHTax <script type="module">, u Te, 4TO mepe-
YHCJIeHBl B MHCTPYKLHUAX import, — 3arpykawoTcs no nopsaky. B nmaHHOM mpumepe moJiHas mocJsenoBa-
TEJIBHOCTDb 3arPy3KH BBITJISIUT TaK:

1. 3arpyxkaercs u aHanusupyercs modulel.js.

2. PexkypcHBHO 3arpy:KarlTCsl U aHAJU3UPYIOTCS PeCypChl, UMIOPTUPYeMble MopyneM modulel.js.

3. AHanusupyeTcss MOLY/b BO BCTPOEHHOM KOJIE.

4. PekypCHBHO 3arpyKalwoTcs M aHAJIU3UPYIOTCS PECYPChI, UMIOPTHPYEMble MOILYJeM BO BCTPOEHHOM
KOJIE.

5. 3arpyxaercs U aHanusupyercs module2.js.

6. PekypcHBHO 3arpy:KarTCsl U aHAJU3UPYIOTCS PECypChbl, UMIOPTUPYeMble MopyneM module?.js.

[locsie 3arpysku mMonyJ/ell UX BBHIIIOJIHEHHE OTKJ/AAbIBAETCSl 0 3aBeplleHHUsl aHa/au3a JokyMeHTa. Kornma
MapCHHT JOKyMeHTa 3aKOHYMTCS, BBIIIOJNHSAKTCS CJedyIOIIHe NeHCTBUS:

1. PekypcHBHO BBINOJIHSIOTCS pecypchl, HMIOPTUPYeMble MoayneM modulel.js.
Brinonusercs monyne modulel.js.

PekypcHUBHO BBIMOJHSAIOTCS PeCYPChl, UMIIOPTHPYEMble MOIYJIeEM BO BCTPOEHHOM KOJ€.
BrinosiHsieTcss MOLY/Ib BO BCTPOEHHOM KOJIE.

PekypCcHBHO BBINOJNHAIOTCS PecypChl, UMIIOPTHPYeMble MonyneM module?.js.

A A

BrinonHsietest monynb module?.js.

O6paTtuTe BHUMaHHe, UTO B OTHOIIEHWH MOMYJISi BO BCTPOEHHOM KOJi€ BBIMIOJHSIIOTCS Te »Ke NeHCTBHS,
4TO U AJS ABYX APYTHUX, 332 HUCKJOYEHHEM TOrO, 4TO ero Ko He TpeOyeTcsl MpeNBapUTENbHO 3arpyxarhb.
B ocranbHOM moc/sief0BaTebHOCTb 3arPy3KH UMIIOPTHPYEMbBIX PECYPCOB U BbINOJHEHUS MOMYJeH ocTaeTcs
TOHU Ke.

NMPUMEYAHUE
ATpUBYT defer B aNeMeEHTax <script type="module"> UrTHOPUPYETCS, NOTOMY YTO OHU U
TaK AENCTBYIOT, Kak ecnu Obl 3TOT aTpmbyT Obin yKasaH.
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AcuvHXpoHHas 3arpy3ka Moaynei B Be6-6paysepax

Bo3M0oXXHO, BBl yKe 3HAaKOMBI ¢ aTpuOyToM async B 3jeMeHTe <script>. Korma artpubyTr async
TIPUMEHSIETCSl K CLieHApusiM, (akJbl ClleHapHueB BBITOJNHSIOTCS Cpa3y Mocje 3arpyskd W aHaausa. OmHako
MOPSIIOK BBIMIOJTHEHUS ClieHApHeB ¢ aTpUOyTOM async MOXeT He COBMNaJaTh C MOPSAKOM HX CJelOBaHHS
B pokyMeHTe. ClieHapHu Bcerfa BbIIOJNHSIOTCS Cpasy Iocje 3aBepllieHUsl 3arpy3Kd, He OxKMJas, IMOoKa
3aKOHUYHUTCSl MAPCUHT NOKYMEHTa.

Atpubyt async MOXKHO TakXe TPUMEHSTb M K MOAy/asiM. Eciu async mpucyTcTByeT B <script
type="module">, MOLyJ/b BHINOJNHSAETCS, OAOOHO CLIeHApHI0, C TOH JIMILIb pa3HULEH, 4TO Mepes BbINOJ-
HeHHeM MOJYJisl MPOU3BOAMTCS 3arpyska M BbIMOJHEHHE BCEX WMIOPTHUPYEMBbIX UM PeCcypcoB. DTO rapaH-
TUPYyeT, UTO BCe pecypchl, HeoOXOAUMbIE MOAYJI0, OYAYT 3arpy»KeHbl IO €ro BBIMOJHEHUs; ONHAKO Bbl He
MOXKeTe rapaHTHpOBaTh, Koeda MOAYJAb OyneT BblMoJHeH. BarisiHuTe Ha ciaenyomui (parMeHr:

<!-- nopsanoK BHIIOJIHEHUS BTUX MOOYJIEN He rapaHTUpyeTcs —->
<script type="module" async src="modulel.js"></script>
<script type="module" async src="module2.js"></script>

B nanHOoM mpumepe nBa MOMYJsl 3arpy»KaloTcsi aCHHXPOHHO. [IpocTo B3T/ISTHYB Ha 3TOT KOM, HEJb3s
CKa3aTh, KAaKOH M3 HHUX BBHINOJHHUTCS MepBbIM. Ecau 3arpyska mopyns modulel.js 3aBepLIMTCS paHblie
(BKJIFOYAsl BCe UMIIOPTHPYEMble UM PECYPChI), OH BBIMIOJHUTCS MEPBbIM. EC/HM MepBbIM 3arpy3UTCsl MOMLYJIb
module2.js, 3HaUNT, TIePBBIM BbINIOJHUTCS OH.

3arpy3ska moaynei B )OHOBble MOTOKHU BbIMOJIHEHHUS

doHOBLIE TOTOKU BHIMOJHEHUs, Takue Kak Web Workers u Service Workers, BBIIOJHAIT KOI Ha
JavaScript BHe KoHTeKcTa Be6-cTpaHulbl. Co3naHHe HOBOTO TMOTOKA BBIMOJHEHHST HAYMHAETCS C CO3JaHHUS
HOBOTO 3K3eMIlIsipa Worker (WMJM APYroro KJjacca) ¢ MocJefylollell mepenauyedl eMy MeCTOMOJIOXKEHHUS
¢aina JavaScript. [To ymonuannio MexaHu3M 3arpy3ku 3arpyzkaeT (ai/ibl Kak CLeHapHUH, HallpUMep:

// 3arpysuTb script.js xax cleHapui
let worker = new Worker("script.js"):;

JL1s1 monaep»KKu 3arpy3ku MoayJei paspabotuuku ctangapra HTML no6aBu/u BTOpOH apryMeHT B 3TH
KOHCTPYKTOpPBl — 0OBEKT CO CBOHCTBOM type, KOTOpOe MO YMOJYaHHUIO MoJyyaeT 3HadeHHe "script".
YroObl 3arpy3uTh MOAY/b, B CBOHCTBe type cienyeT yKasaTb 3HaueHHe "module":

// Barpys3urs module.]js kXak MOZYJb
let worker = new Worker("module.js", { type: "module" });

ITOT KOI 3arpysuT module.js Kak MOILyJb, a He KaK CLeHapHH, MOTOMY 4YTO BO BTOPOM apryMeHTe
KOHCTPYKTOPY IepeaeTcsi 0ObeKT CO CBOMCTBOM type, HMelluM 3HadeHHe "module". (CBOHCTBO type
UMHUTHPYeT aTpubyT type 3jeMeHTa <script>, MO3BOJSIOMIMN OTIMYATh MOAYJIH M cleHapuu.) Bropoi
apryMeHT MOAJEePKUBAETCS BCEMU MexaHU3MaMU (DOHOBBIX MOTOKOB BBINOJHEHHs B BeO-Opaysepax.

Monynu B (OHOBBIX MOTOKAaX BBHIMOJNHSAIOTCS B OCHOBHOM TakK e, KaK CLEHapWH, KpoMme Mapbl HcC-
KJI04eHUH. Bo-nepBblX, CLieHapud MOTYT 3arpykaTbCl B (DOHOBble IIOTOKM TOJIBKO M3 TOTO XKe [0oMe-
Ha, OTKyZAa OblJa 3arpykeHa BeO-CTpaHMLa, CO3[aBllas 3TH MOTOKH, HO K MOAYJ/ISIM IPUMEHSeTCs Me-
Hee CTpPOroe orpaHdyeHde. B OTHOLLIEHWM MopyJ/eH, NepefaBaeMblX HENOCPEICTBEHHO B (POHOBblE MOTO-
KM, NeHCTByeT TO XKe CaMoe OTpaHMYeHHe, HO OHM MOTYT 3arpyxaTb (paljibl, UMeWLlHe COOTBETCTBYIO-
e 3aronoBkd CORS (Cross-Origin Resource Sharing — coBmecTHOoe MCMO/b30BaHHE PECYPCOB MEXIY
pa3HbBIMM HUCTOYHHUKAMH). BO-BTOpBIX, ClleHApHH, 3arpy»KeHHbIH B (POHOBBIH TOTOK, MOXET HCIOJIb30BaTh
meton, self.importScripts(), 4uToObl 3arpy3uThb AOMNOJHUTEJbHbIE CLEHAPUH, HO B MOAYJ/SX BbI30OB
self.importScripts() Bcerna BbI3bIBaeT OLIKMOKY, MOTOMY UTO MOAYJH AOJXKHBI [ 3TUX Liesel
UCII0J/Ib30BaTh UHCTPYKLUHIO import.
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PaspelieHue cneuucukaropoB moaynei B 6paysepax

Bce npumepsl B 3TOH TJ1aBe, KOTOPble N€MOHCTPHUPOBAJUCH IO CHUX TIOP, UCIMOJb30BaJJH OTHOCHTEJbHBIN
nyTh (Kak B cTpoke "./example.js") B KauecTBe crneundukaTopa MonyJsi. bpaysepbl TpeGyioT, 4TOObI
crieLr(UKaToOpbl MOAY/el OblIK OrnpenesieHbl B OAHOM M3 CJedyIoUUX (popMaToB

e HayuHaJjca ¢ /, 4TOObl MOMCK HAUMHAJICS C KOPHEBOI'O KaTaJora,

e HayuHaJjcad C ./, 4TOOBbl MOUCK HAUMHAJCS C TeKYIero KaraJora;

e HayuHaJjCsd C ../, 4TOObI MOUCK HAUMHAJCS C POAMUTENBCKOrO KaTaJjora;
e umes ¢opmar URL.

Hanpumep, nomycTtum, 4To MMeeTcs paky MOLYJIsi, HAXOASILHMECS N0 anpecy https: //www.example.com
/modules/module.js u comep:Kalui CAeAYIOLHH KO

// uUMmopTHpyeT MOOyJb O ampecy https://www.example.com/modules/examplel. s
import { first } from "./examplel.js";

// uMInopTHUpyeT MOAOyJib IO agpecy https://www.example.com/example2.]js
import { second } from "../example2.js";

// uUMImopTHpyeT MOOyJb IO ajpecy https://www.example.com/example3.]s
import { third } from "/example3.js";

// wuMnopTUpyeT MOAyJb MO agpecy https://www2.example.com/exampled.]js
import { fourth } from "https://www2.example.com/exampled.]js";

Bce crenudgukaropsl Momysneld B 3TOM TNpUMepe CYUTAIOTCS NOMYCTHUMBIMU B Opay3epax, BKJUas MoJ-
ubit anpec URL B mocsienHe#t ctpoke. (Bam HyxHO sumib y6enuThbes, 4To Ha cepBepe www?.example.com
npaBuUJIbHO HacTpoeHbl 3arosoBku CORS, pasperaroiiyie 3arpy3ky U3 Apyroro goMeHa.) DTO eIHHCTBEH-
Hble creur@UuKaTopbl (hOpMaToB, KOTOpble Opay3epbl CMOCOOHBI pa3pellaTh [0 YMOJYAaHHUIO, OQHAKO MOKa
ellle He 3aKOHUEHHasi crelr(UKaALUs 3arpy3yMKOB MOAyJel OyieT MpeaycMaTpUBaTh Takxke ApyrHe (op-
MaThl.

A noka HekoTopble CrelH(DHUKATOPBl, UMEIOLHe BIIOJHE OOBIUHBIA BUI, (PAKTHYECKH CUMUTAIOTCS Opay-
3epaMM HeJ0NyCTHMBIMH, U UX NPUMeHeHHe BbI3blBaeT OLIMOKY, HalpUMep:

// HemomyCTHUMHI} - He HauuHaeTrcsa c /, ./ wmu ../
import { first } from "example.js";

// HeOooOmMyCTUMHE - He HauuHaercsa ¢ /, ./ wiu ../
import { second } from "example/index.js";

Hu onun u3 3Tux Monyseil He Oyner 3arpyxkeH Opaysepom. Oba crenudukaTopa UMeOT HEIOMyCTH-
MblHl popMmaT (OTCYTCTBYIOT TpeOyeMble CHMBOJIBI B Hauaje), faxe MPU TOM, 4To 00a MpeKpacHO OymyT
00paboTaHbl, ecaU yKasaTb UX B aTpubyTe src Tera <script>. Takoe pasnvure B NMOBEAEHUU MEXKIY
<script> u import OblJIO JOMYIIEHO HaMepPEeHHO.

B 3aknioueHue

Crneundukanuss ECMAScript 6 no6aBuna B f3bIK MOAAEPKKY MOAYJIEH C LEJbI0 NaTh BO3MOXKHOCTb
YIaKOBKH W MHKANCyAsUud (PYHKLUHOHANbHBIX BO3MOKHOCTeH. Moay/au NeHCTBYIOT HMHaue, yeM CLeHa-
pHH, — UX NlepeMeHHble, (DYHKIHUH U KJacChl, 0ObsBJIEHHbIE HA BEPXHEM ypOBHe, He MONafaiT B rno0alb-
HYI0 06J1aCTh BUAMMOCTH, a cchblika this BHyTpu Mony/as nMeet 3HaueHHe undefined. [nsa nocTuKeHUs
TaKOro MOBENEeHUS 3arpy3ka MOAYJeH NPOU3BOAUTCS B APYTOM pexXHMe.
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YUTo6bl OTKPBITh AOCTYM K JIIOOBIM (PYHKLIHOHAJbHBIM BO3MOXKHOCTSAM MOIYJISl, UX HEOOXOAUMO 3KCIIOp-
TUPOBAaTb. DKCIIOPTHUPOBATLCS MOTYT BCe KOMIIOHEHThl — TepeMeHHble, (GYHKIUHU U Kaaccel. Kpome Toro,
KaXIbI{ MOAYJ/b MOXKET 3KCIIOPTUPOBATh UTO-TO OJHO KaK 3HaueHHe 10 yMoJq4aHuio. Jlpyrue Monynin MOTYT
UMIIOPTHPOBATh BCE WJIK HEKOTOPble SKCIMOPTHUPOBAHHBIE HMeHA. DTH MMEHA, OIHAKO, UHTEPIPETUPYIOTCH,
Kak ecsin Obl OblJIM 00BSIBAEHBI C MOMOILbIO HHCTPYKUUHU let, U 1eHCTBYIOT MOA0OHO OJIOUHBIM MPUBS3KAM,
KOTOpbIE He JOMYCKAIT BO3MOXKHOCTH MepeonpenesieHUsI B TOM Ke MOLYJIE.

Monynu MoryT HUYero He 3KCMNOPTUPOBATb, €CJAH HX LeJb — BBHIIOJHHUTb HEKOTOpPble MaHHUIYJSLUU
B ryio6anbHON 06sacTH BUAMMOCTH. DaKTHYECKH UMIIOPTHUPOBaHHE (HYHKIIMOHAJIbHBIX BO3MOXKHOCTEH M3
TaKUX MOAYJeH NMPOUCXOAUT 6e3 CO3AaHUs KaKUX-JIU00 MPUBA30K B 00JIaCTH BUAUMOCTH MOLIYJIS.

Tak Kak MOLYJIM NOJI2KHBI BBITIOJHATBCS B ClleMaJbHOM pexruMe, B Opay3epax Obljaa peaqu3oBaHa MOJ-
JepKKa Bepcuu Tera <script type="module">, coobuiarwuiel, 4To UCXOAHBIA (halJ WU BCTPOEHHBIH
KOJl JIOJI?KEH BBIMOJIHATBCS KaK MOAyJb. Ter <script type="module"> 3arpyxkaer (aiibl MopyJeH,
KakK ecqad Obl umesa atpubyt defer. Kpome Toro, Monynu BBHIONHSIOTCS B MOPSiAKE UX MepedyUCJ/eHUs BO
BMeIlaoUleM AOKYMEeHTe U I0CJe TOro, Kak JOKyMeHT OyleT 3arpykKeH U MpoaHaJM3UPOBaH.



NPUNOXEHUE A

Menkue nsmeHenus 8 ECMAScript 6

[ToMrMoO KpyTHBIX M3MEHEHHH, OMHUCAHHBIX B 3ToH KHure, crneuudukanus ECMAScript BHecsa Takxke
HECKOJIbKO MeJIKUX M3MeHeHHH, ycoBeplueHCTBYIOIMX A3blK JavaScript Cpeny HHX y/yulleHHble NPHEMbl
paboThl C LeNbIMU YHC/IAMH, HOBble MaTeMaTHUeCKHe MeTO/bl, MO Aep:KKa HAEHTU(PHUKATOPOB C CUMBOJAMU
IOnukona u QopmannzoBaHHO cBOHCTBO __ proto_ . O60 Bcex 3THX HOBIUECTBaX paccKas3blBaeTcsl B
JIaHHOM MPHUJIOXKEHHUH.

HoBbie npuembl pa60TbI C ueJibiM1 HUCNnaMHU

Jlns mpenctaBsieHus LEJBIX U BeLIEeCTBEHHBIX unces B JavaScript ncnosb3yercs cucTeMa KOAUPOBAHUS
IEEE 754, koTopasi BOT y»Ke MHOTO JIeT BbI3bIBaeT 00JbIlyI0 Hepa3bepuxy. Pa3paboTyuky si3bika MpHJIO-
YKUJIM MAaKCHUMYM YCHJIMH, UTOOBI MPUKJaIHBIM MPOTrPaMMHUCTAM He MPUXOAUJIOCH 3aAYMBIBATbCS O AETAJSAX
MpeNCTaB/JeHHs] Unces, HO HHOTAa mpobseMbl Bece ke Bo3HMKaiT. B ECMAScript 6 mpennpunsita ele
OJlHA TIOTBITKA PELIUTb 3TH MPOOJEMBl 32 CYeT yMPOLIeHNUs WAEHTU(UKALUN U 00paboTKH UHCe.

UpeHTHdUKaALMA LenbiXx Yucen

B ECMAScript 6 nosiBusicsi HOBBIE MeTon Number.isInteger(), KOTOPBIE MOXKET ONpeNesUTh,
IBJISIeTCS JIM yKa3aHHOe 3HayeHHe LesbiM yucaoM. Hecmorps Ha To uto B JavaScript ucnosbayercs gpopmar
IEEE 754 nns npenctaBsieHHs 000MX THIOB UMCEJ, BELIECTBEHHbIE U LIeJble YHUCJa XPAHSATCS MO-Pa3HOMY.
Pa6ora metona Number.isInteger () ocHOBaHa Ha 3THUX pas3jWUMAX B Croco0ax XpaHEHHs, U KOraa
B BBI30B 3TOI'0 MeTOJa MepefaeTcs 3HayeHHe, MO ero BHYTPeHHEMY MpeacTaBjeHHI0 ABHXKOK JavaScript
onpefeJisieT, IBJAseTCs JIM OHO LieJIbIM YhcyoM. B pedysnbrare yucsaa, KOTOpble BHINVISAAAT KaK BelleCTBEHHBIE,
B I€HCTBUTENbHOCTH MOT'YT XPAaHUTbCA KaK Liesble, U A5 HUX Number.isInteger () GyneTr Bo3BpallaTh
true. Hanpumep:

console.log(Number.isInteger(25)); // true
console.log(Number.isInteger(25.0)); // true
console.log(Number.isInteger(25.1)); // false

B sTom nmpumepe Number.isInteger () BepHya true anas yucesa 25 u 25.0, HeCMOTPSI HA TO YTO
BTOpPO€ BBIIVIIIUT Kak BellleCTBeHHOe uncJo. [Ipoctoe noGaBseHue NeCSITUYHON TOUYKH €llle He O3HAuaer,
uyro JavaScript aBTomaTuyecku OymeT HHTEPNPeTHPOBATH 3TO YMUCJIO KaK BellecTBeHHOe. [10CKOJbKY B
NEeHCTBUTEJIBHOCTH YKo 25.0 — 3T0 mpocTo 25, 0HO XpaHHUTCs Kak 1esnoe. OnHako yucyao 25.1 XxpaHUTCS
KaK BellleCTBEHHOe, TOTOMY UTO HMeeT APOOHYI0 YacTh.
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be3onacHbie uesnbieé Yucina

®opmar IEEE 754 npenycMaTpiBaeT TOYHOE MPeCTABJIEHHE LIeJbIX YHCes TOJNbKO B AHanasoHe ot —2°3

10 2°%, a BHe 3TOro «06e30IacHOro» AMana3oHa OAMHAKOBLIE JBOUUYHbIE NPEACTABICHHS TOBTOPHO MCIIOJb3Y-
I0TCS /151 IPeACTaBJeHUs] HECKONBbKUX UMCJIOBbIX 3HaueHUH. CioenoBaTesibHO, JavaScript MoxeT yBepeHHO
MPEICTaBJSATh LeJble Yyhcaa ToJabko B auanazoHe IEEE 754, a ngs uncen BHe ero MoryT HaGJ/iofaThes
npobseMbl. Hanpumep, B3rsassHUTe Ha ciaenyoWUNA (PparMeHT:

console.log(Math.pow(2, 53)); // 9007199254740992
console.log(Math.pow(2, 53) + 1); // 9007199254740992

3aech HeT oneyaTKH, NeHCTBUTEJNbHO [Ba Pa3HbIX uMcaa B JavaScript WMelT ogMHaKOBOe LEeJOYHC-
JeHHoe mnpejcTaBieHre. DpdeKT CTAHOBUTCS TeM 3aMeTHee, yeM JaJjbllie YMCJIO BBIXOAUT 3a Mpefesbl
6e30MacHOro auanasoHa.

B ECMAScript 6 nosiBusicsi Mmeton Number.isSafeInteger (), HIeHTHHIUPYIOLIUH YKCIa, HMEIO-
1IMe TOYHOe npefcTaBiaeHre. Takxke Obld 100aBJ/eHbl cBOMCTBa Number .MAX SAFE_INTEGER u Number.
MIN_SAFE_INTEGER 1/ npeAcTaBJjeHHUs BepXHEH U HUXKHeH rpaHull 0€30MacHOro AMana3oHa LeJblX Yu-
CeJl COOTBETCTBEHHO. B03Bpamaﬂ true, meroxg Number.isSafeInteger () rapaHtupyer, 4To 3HaYE€HUE
SIBJISIETCS LeJIbIM YHCJIOM U MomajnaeT B O€30MacHbIM AMaNa30H LeJOYHCJAEHHbIX 3HAaUeHUH, HalpuMep:

var inside = Number.MAX SAFE INTEGER,
outside = inside + 1;

console.log(Number.isInteger(inside)); // true
console.log(Number.isSafeInteger(inside)); // true
console.log(Number.isInteger(outside)); // true

console.log(Number.isSafeInteger(outside)); // false

Uucao inside — HauboJibliee Lesoe 4yUca0 B 6e30MacHOM AHAanasoHe, MO3TOMY [/ HEr0 METOMb
Number.isInteger() u Number.isSafeInteger () Bo3BpawatT true. Huciao outside — nep-
BOE COMHHUTeJIbHOE 1leJIOUUCTeHHOe 3HayeHHe; OHO He cuMhTaeTcsl 6e30MacHbIM, XOTS U ONpefessieTcs Kak
eJioe.

B GosblIMHCTBE caydaeB B apu(PMeTHUUECKHX OMepalusiX WJAU OlepalusiX CpaBHEHHUs Bbl MpeArouTeTe
UCMOJIb30BaTh TOJbKO Oe30MacHble 1eJble YhcJja, M03TOMY HcroJb3oBaHre Number.isSafeInteger ()
Ha 3Tamne MpPOBEpPKHU AONYCTHMOCTH BBOAA MOXKET 0Ka3aThCsA OTIIMYHOHU HIeeH.

HoBble matemaTHueckue MeToAbl

Pacuiupenne obsactu npumMeHenus JavaScript Ha urpsl ¥ rpaduky, NOATOJKHYBLIee pa3paboTUUKOB
ECMAScript 6 x BkitoueHuio B JavaScript THNM3HPOBaHHBIX MacCHBOB, TaKKe MOTPe6OBAJO MOBBILIEHHUS
3(pPeKTUBHOCTH peasu3aldd MHOTHX MaTeMaTHUeCcKHUX orepalui B nBuxkKe JavaScript. Ho crparterun
ONTUMH3ALMH, TaKWe KaK asm.js, KOTOpble MOANEePKMUBAIOT MOAMHOXKECTBO si3blKa JavaScript u yBenuuu-
BAIOT MPOU3BOAMUTENBHOCTD, TPeOYIOT 00Jblle MHGOOPMALUU AJS BHIOJHEHUS BbIUHUCIEHHH MaKCHMAaJbHO
OblcTpbIM crioco6oM. Hanpumep, 3HaHUe TOro, Kak UHTEPNPEeTHPOBATh UKCJ/AA — KaK 32-pa3psifiHble Liesble
UM 64-paspsiiHble BellleCTBeHHble, — HMeeT OoJbllioe 3HAYeHHWe [J/s amnfapaTHbIX OMepauui, KOTopble
BBITMOJIHAIOTCS. HAMHOTO OBICTpee, UeM MporpaMMHBbIe.

B pesysnbrate B ECMAScript 6 no6aBuin HecKoJbKO HOBBIX MeTOIOB B 00beKT Math ¢ mesbio ycko-
peHHUs] TUMHYHBIX MaTeMaTHUECKHUX BbIUHCJIEHHUH. YBeJIUYeHne CKOPOCTH BBIYMCJIEHHUH TaKxKe CIOCOOCTBYeT
yBeJUYEHNIO 00IIeH CKOPOCTH BBITIONHEHUS MPHUJIOKEHUH, TIPOU3BOASAIINX OOJbIINE 00BEMbBI BBIUUCIEHUH,
K KOTOPBIM OTHOCSITCS M MporpaMmbl 06paboTku rpaduku. HoBble MeTonbl nepeuncsiensl B Taba. A.l.
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Ta6bnuua A.1. Hoeble meToabl o6bekTa Math, po6aeneHHble B ECMASCcript 6

MeTop, BosBspaluaer

Math.acosh (x) MMnepboanyecknin apKKOCUHYC X

Math.asinh (x) Mnepboanyeckunii apKCUHyc X

Math.atanh (x) Mnepboanyecknin apKTaHreHc X

Math.cbrt (x) Kybuuecknin KopeHb U3 x

Math.clz32 (x) Yuncno cTapwmx Hynesbix pas3pasos B 32-pa3paLHOM LeNOYUCNEHHOM
npeacTaBneHUN X

Math.cosh (x) MMnepboanyecknin KOCMHYC X

Math.expml (x) PesynbTaT BbluMTaHMA 1 M3 SKCNOHEHTbI X

Math. fround (x) Bankaliwee K X BeWECTBEHHOE YMNCNO0 OAMHOYHON TOYHOCTH

Math.hypot (...values) KBagpaTHbI KOpeHb M3 CyMmMbl KBaZpaTOB apryMeHTOB

Math.imul (x, V) Pe3ynbTaT yMHOMXEHWA ABYX apryMEHTOB Kak 32-pa3pAaaHbIX LEefbIX Yncen

Math.loglp (x) HaTypanbHbiii forapudm ns cymmbl 1 + x

Math.logZ2 (x) Norapudm no ocHoBaHMIO 2 U3 X

Math.loglO (x) JNorapndm no ocHosaHwmto 10 13 x

Math.sign (x) -1, ecnu x — oTpuuatenbHoe yncno; 0, ecnm x pasHo +0 nam -0; 1, ecnm x —
MONOMKUTENbHOE YNCO

Math.sinh (x) Mnepboanyecknin CUHyc x

Math.tanh (x) MnepboanNYecKnin TaHTEHC X

Math.trunc (x) Llenas yactb (npocTto oTbpackiBaeT APOOHYIO YaCTb U3 BELLECTBEHHbIX Yncen)

[logpo6Hoe omucaHHWe HOBBIX METONOB M UX OCOOEHHOCTEH [NajeKO BBIXOAUT 32 PAMKHM HAHHOH KHHUTH.
Ho ecsu B BamieM mnpu/iokeHUH noTpeOyeTcsi MPOU3BOAUTL THIIOBble MaTeMaTHYeCKHWe BBIYUCJIEHHS, 00s-
3aTeJIbHO MPOBEepbTe MepeueHb HOBBIX METOAOB B 00bekTe Math, mpexae yem OpaTbCsi 3a peasid3alnio
COOCTBEHHBIX.

UpeHTudukartopnl ¢ cumponamu lOHukopa

Crneundukanus ECMAScript 6 npensaraer 6osee mosHyo noanepkky FOHHKoma, 4yeM mpeablayline
Bepcuu JavaScript, 1 3To TakKe CKas3asjochb Ha JUaNa3oOHe CHMBOJIOB, KOTOPbleé MOXHO HCIOJb30BaTh B
unentudukaropax. B ECMAScript 5 momyckaercst ucnosnb3oBaTh B MIEHTH(PUKATOPAX IKPAHUPOBAHHbIE
nocsenoBatesnpHocTH IOHMKona. Hanpumep:

// monyctumo B ECMAScript 5 u 6
var \u0061 = "abc";

console.log(\u0061);

// DKBUBAJIEHTHO BH3O0BY:

console.log(a);

//

" abc "

" abc Al

B 3ToM npuMmepe moc/e HHCTPYKLUUU var AJs A0CTyNa K epeMeHHOH MOXKHO HUCIO0JIb30BaTh HAEHTU(U-
katop \u0061 uau a. B kauectBe nnentudukaropos B ECMAScript 6 nomyckaercsi Tak»Ke HCIOJb30BaTh
KpaHUPOBAHHBIE MOC/eN0BaTeNbHOCTH KOAOBBIX MyHKTOB IOHMKOMA, Hanpumep:

// pomyctumo B ECMAScript 5 u 6
var \u{6l} = "abc";

console.log(\u{61}):;

" abc Al
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// SKBHUBAJIEHTHO BH3OBY:
console.log(a); // "abc"

B sToM mpuMepe 3KpaHHpOBaHHAas MocJjenoBaTesbHOCTh \u0061 Oblia 3aMeHeHa SKBHUBAJEHTHBIM KO-
IOBBIM TYHKTOM. B ocTa/qbHOM 3TOT KO JeHCTBYeT TOYHO TaK ’Ke, KaK MpelblIyIIHH.

Kpowme toro, ECMAScript 6 ¢hopmasibHO omnpenesisieT TOMyCTUMble HAEHTU(OUKATOPLl B TEPMHHAX PEKO-
menpauuu Ne 31 B cranpapre Onukona (Unicode Standard Annex #31) «Unicode Identifier and Pattern
Syntax» (http://unicode.org/reports/tr31/), BKaouamllel cienyollde MpaBUIa:

e [lepBblii cuMBOJ H0JKeH ObITh $, _ WK JM10ObIM cUMBoJioM HOHMKO#A ¢ yHac/Jen1oBaHHBIM Ga30BbIM
cBoiictBoM ID_ Start.

e [locnenytoire cumMBOBI MOTYT ObITh $, _, \u200c (pa3benuHuTEeJb HYNEBOH IIKPUHBI), \u200d
(coenvHHUTENb HYJEBOH LIMPHUHBI) HJH JIOOBIM APYyTUM cHMBoJoM IOHHKo#a ¢ yHacsenoBaHHBIM Oa-
30BbIM CBOMCTBOM ID_Continue.

YHacnenoBaHHble 6a30Bble cBoHCTBAa ID_Start u ID_Continue omnpenesnens B pekoMeHaauuu «Uni-
code Identifier and Pattern Syntax» u cayxar pag uneHTU(PUKALKUH CHMBOJIOB, KOTOPBIE MOTYT HCIIOJb-
30BaTbCsl B MJAEHTU(PHUKATOpPaX, TAKMUX KaK MMeHa NepeMeHHbIX U JOMeHHble UMeHa. JTo TpeOOBaHMe He
siBJIsileTCsl crelnduyeckum s JavaScript.

PopmanmMsoBaHHOe CBOMCTBO ___proto_

Eme no 3aBepuienuss pabotel Han crnenudukauvedt ECMAScript 5 nekotopble nBukKH JavaScript
yKe peasi30Ba/M HeCTAHJApPTHOE CBOHCTBO C MMeHeM __ proto_ , KOTOpPOe MOXKHO HCIOJb30BaTb AJIsl
YTeHHUs W 3alUCH BHyTpeHHero cBodcTBa [ [Prototype]]. PakTuyecku CBOHUCTBO __ proto_  6blIO
pPaHHUM NpealIecTBeHHUKOM MeTonoB Object.getPrototypeOf () u Object.setPrototypeOf ().
Oxwupath, 4TO BCe ABMKKHM JavaScript ymansit 3To cBOHCTBO, OBLIO HepeasbHO (CBOHCTBO _ proto_
MCII0JIb3YeTCS] MHOTHMHU TMOMYJIsipHBIMU GubauoTekamu JavaScript), mostomy cneundukanus ECMAScript
6 ¢opmanusoBasa noeneHve _ proto_ . Ho dopmanuszauus 6bi1a nob6asnena B crangapt ECMA-262,
npuJoKeHHe B, BMecTe co Cc/eylOUUM NpeaynpeXieHHueM:

e OTH 0coOeHHOCTH He BXOAAT B siipo sisbika ECMAScript. [IporpaMMucThl He HOJIKHBI HCTIOJB30BATh
5TH 0COOEHHOCTH WJIM MpeAroJaraTh WX HaJduue Npd paspaboTke HoBoro koma Ha ECMAScript.
Cozpnarensim peanusauuit ECMAScript He pekomeHnayetcsi 106aBJSTb 3TH 0COOEHHOCTH, €CJIH 3TH
peasu3alluM He HCIOJb3YIOTCA B BeO-Opaysepax WM He TpeOyeTcss oOecrneYuTb COBMECTHMOCTb C
ycrapeBiuM Konom Ha ECMAScript, ¢ KOTOPBIM MOTYT CTOJNIKHYTbCSI BeGOpay3epHl.

Bwmecto atoro cpoiictBa crneuudukanuss ECMAScript pekomeHayeT Hcrnosnb30BaTh MeTonbl Object
.getPrototypeOf () u Object.setPrototypeOf (), notoMmy 4to __ _proto__ UMeeT CJeayLHe
XapaKTePUCTHKHU:

e B suTepanax o6beKTOB CBOMCTBO _ proto_ MOXKHO yKasaTb TOJBKO OIMH pa3. Eciu ykasaTb ero
IBaKbl, 3TO BbI30BET OLIMOKY. DTO eJMHCTBEHHOE CBOMCTBO JIUTEPasoB 0OBEKTOB, UMeIOIllee TaKoe
OrpaHHUYyeHHe.

e Boiunciasemas ¢gopma ["__ proto_ "] pnelicTByeT MogoOHO OOBIYHOMY CBOHCTBY MU He CChlJIAeTCs
Ha TeKyllHH npoTtoTun oobekta. K atoll hopme mpumeHstoTcss Bce TpeOOBaHMS, NpeAbsBJseMble K
CBOWCTBAM JIUTEPAJOB OOBEKTOB, B OTJIMUHE OT He- BbIUMCIAsIeMOH (hOPMbI, KOTOpasi UMeeT HEKOTOpble
UCKJIIOUEHHSI.
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HecmoTpss Ha To uTo crneuudukauuds He peKOMeHAyeT I0Jb30BaTbCs CBOHUCTBOM __ proto_ , oOHa
OMpefieJiieT ero He COBCeM OOBIYHO, HA YeM CJielyeT OCTaHOBUThCS noapobHee. B neuxxkax ECMAScript 6
CBOHCTBO Object.prototype._ proto_  omnpenesneHo Kak CBOMCTBO C METOAAMH JOCTYyIa, METOA get
KOTOPOTo BbI3bIBaeT Object.getPrototypeOf (), a Meton set Boi3biBaeT Object.setPrototype
Of (). [loaToMy enMHCTBEHHOE CYIIECTBEHHOE OTJIMUME MeXIYy MCMO0Jb30BaHHEM __ proto_ U MeToja
Object.getPrototypeOf () unu Object.setPrototypeOf () 3ak/swyaeTcs B TOM, UTO __proto_
M03BOJISIeT YCTaHABJAUBATh MPOTOTHUII JUTepasa 06beKTa HelmoCcpeaCcTBeHHO. BoT Kak 3To paboTaert:

let person = {
getGreeting () {
return "Hello";

}s
let dog = {

getGreeting () {
return "Woof";

}s

// TPOTOTUIOM SIBJISIETCH Person
let friend = {

proto__ : person
}i
console.log(friend.getGreeting()); // "Hello"
console.log(Object.getPrototypeOf (friend) === person); // true
console.log(friend. proto === person); // true

// ycraHoBUTH dOg KakK MNPOTOTUII

friend. proto_ = dog;

console.log(friend.getGreeting()); // "Woof"
console.log(friend. proto === dog); // true
console.log(Object.getPrototypeOf(friend) === dog); // true

Bmecto BrI3oBa Object.create() anda coznanus oobekra friend B 3TOM NpHUMepe onpenesieTcs
CTaHAApPTHBIA JHUTepas 00beKTa, B KOTOPOM MPHUCBaWBaeTCsl 3HaueHHe CBOUCTBY _ proto_ . C npyroit
CTOPOHBI, KOrjga o0beKT co3[aeTcsl BbI30BOM MeToia Object.create (), HeOOXOAUMO yKa3blBaTh MOJHbIE
[eCKPUIITOPHI, OMHUCHIBAIOLIKE AOMNOJHUTENbHblE CBOUCTBA 00BbEKTa.



NPUNOXEHUE B

Beenenne 8 ECMAScript 7 (2016)

Pa6ora nan ECMAScript 6 3aHsia HeCKONbKO JIeT, U B pe3y/bTaTe B TeXHHUeckoM komurtere TC-
39 npuIIK K BBIBOLY, UTO TaKasi MPOJOJKHUTENbHOCTDb Mpolecca pa3paboTKU COBEpPLIEHHO HempueMJeMa.
[IosToMy OBLIO pellleHO MepedTH Ha TOAO0BOM LMKJ BbIIYCKAa HW3MeHeHWH, uToObl TapaHTUpPOBaThb OoJiee
ObICTPO€e BHeJpeHHe B SI3bIK HOBBIX OCOOEHHOCTEH.

Bosiee yacTble BbINyCKH MOApPa3yMeBalOT MeHblllee KOJIUYECTBO HOBOBBENEHHH B KaxA0H Mocjeayolien
penakunu ECMAScript, uem B ECMAScript 6. Uto6bl 0603HauNTh Mepexo Ha HOBBIH LIMKJI, HOBblE BEPCHH
crielM(PHUKALKUK pelleHO HyMepoBaTb He HOMEPOM pelaKLHH, a HOMepoM ropa my6aukauud. B pesynbprare
penakuuss ECMAScript 6 Tenepb Takke nzBectHa kak ECMAScript 2015, a ECMAScript 7 dgopmasbHo
naseiBaeTcss ECMAScript 2016. Komurer TC-39 npeanosaraer HCroJib30BaTb CHCTEMY HMEHOBAHHUS C
HOMepOoM rofia Bo Bcex Gynymux penakunsx ECMAScript.

Pa6ora nan penakuneii ECMAScript 2016 6ei1a 3aBepuiena B mapte 2016 romga v BKJIOYAeT TOJBKO
TPHU JIOTIOJIHEHHUS K SI3bIKY: HOBBIH MaTeMaTU4YeCKHH OrepaTop, HOBbIH METOJ MacCHBOB U HOBYIO CHMHTAKCH-
yecKylo olKOKy. Bce Tpu HOBIIeCcTBa paccMaTpHBAaIOTCS [aJjiee B 3TOM MPUJOKEHHUH.

Onepatop Bo3BefeHUs B CTeMNeHb

EnuHcTBeHHBIM M3MeHeHHeM B cuHTakcuce JavaScript, mpenycmorpenHsiM B ECMAScript 2016, sB-
JSIeTCsl onepamop 8038e0eHus. 8 cmeneHsb, BEIONHSAOIIME OTHOMMEHHYI0 MaTeMaTH4ecKylo onepauuio. B
JavaScript yxe umeercss Meton Math.pow (), BEIIONHSAIOUINH BO3BeleHHe B CTeneHb, HO JavaScript ocra-
BaJICsl OJIHUM M3 HEMHOTHX SI3bIKOB, TPeOYIOIINX HUCIOJNb30BAHHUS METONA BMeCTO (pOPMAJIbHOTO ONepaTopa.
Kpome Toro, HekoTOpble pPa3pabOTUMKH YTBEPXKAAIOT, YTO OMEPATOpP MPOLIEe YHTAETCS B KOJE.

Omnepartop BO3BeleHHUsI B CTelleHb HMeeT (OPMY JABYX 3Be3J0UeK (**): JieBBIH OepaH] UCIOJb3yeTCs
KaK OCHOBaHHe, a MpaBblil — Kak cTeneHb. Hampumep:

let result = 5 ** 2;
console.log(result); // 25
console.log(result === Math.pow(5, 2)); // true

DTOT NpUMep BHIYMUCASET BbIpaxKeHHe 52, pe3yJbTaT KOToporo paseH 25. IIpu XKeJaHHH Te XKe BBIYMC-
JIEHMS BCe ellle MOXKHO BBIIIOJHSATh C NOMOLIbIO MeTona Math.pow ().

Mopsapok onepauuu

OnepaTop BO3BeleHHsI B CTeleHb HMMeeT BBICIIMH MPUOPUTET M3 BCeX ABYXMECTHBIX OINEpaTOpoB B
JavaScript (yHapHBIe omepaTopbl UMeIOT 0oJjiee BBICOKHE MPHOPUTET, YeM **). DTo 03HaYaeT, YTO OH
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BBITIOJTHAETCA MIEPBBIM B JI000M CJIO?KHOM BbIpakK€HHUH, HAllpUMeEp:

let result = 2 * 5 ** 2;
console.log(result); // 50

3nech cHavasa OyneT HaljeH pesyabTaT 52, 3aTeM MOoJy4eHHOe 3HaueHHue yMHOXaercs Ha 2. Koneunbiit
pe3yJsibTatT TMoJNyduTCs paBHBIM 50.

OrpaHuyeHus onepaHaoB

OnepaTop BO3Be€IEHHA B CTEIIE€Hb HaKJaAblBA€T HEKOTOPLIE HeOOBbIUHBIE OrpaHH4eHHsd, OTCYTCTBYIOLIHE
B IPYyrux olrepaTopax. JleBbI OInepaHa He MOXKET OBITh BbIpaX€HHWEM C YHApHBIM OIlepaTopoM, KpoMme ++
H —. HaHpHMep, CJIGILYIOILU/Iﬁ [NpUMepP BbISOBET CUHTAKCHUYECKYIO OLHI/I6KYZ

// cuHTakcuueckas omubka
let result = -5 ** 2;

BripaxkeHue -5 B NaHHOM IpUMepe paclieHWBaeTCsl KaK CUHTaKCHuecKash olMOKa, MOTOMY YTO BO3HU-
KaeT HEeOJHO3HAYHOCThb B OMNpeleseHUH TOPsIiKa BhIOJNHEHUs onepauuii. JomxxeH /U yHapHBIN onepaTop —
MPUMEHSATBCSA K UUCAY 5 WM K pe3y/bTaTy BblpaKeHHs 5**2? 3amnpeT UCMO0/b30BAHUS YHAPHBIX BbIpake-
HUH cjeBa OT orepaTopa BO3BeJeHUs B CTeNeHb YCTPAaHSET 3Ty HEOJHO3HAUYHOCTb. UTOObI ICHO 0003HAUUTh
CBOM HaMepeHHs, ClefyeT 3aKJ/JIOUYUTb B Kpyrjble CKOOKM =5 uan 5 ** 2| Kak [10Ka3aHO HHUXKe:

// TpaBUJIIBHO
let resultl = - (5 ** 2); // pesynbTaT paBeH -25

// ToOXe NpaBUIJILHO
let result2 = (-5) ** 2; // pesymnbTaT paBeH 25

Ecan 3ak/104uTh B Kpyryible CKOOKHM BbIpa)KeHHe, YHapHBIA omnepaTop — OyneT NpPUMeHEH KO BCeMY
BblpakeHUI0. Ecy 3ak/I0UnTh B Kpyryble CKOOKH —5, HHTeprpeTaTop MOHWMET, UTO BO BTOPYIO CTeNeHb
TpeGyeTcsl BO3BECTH UUCJIO — O.

BrlpaxkeHusi ¢ ornepartopaMu ++ KU — cjeBa OT OlepaTtopa BO3BeLEHHUS B CTelleHb He TpebyeTcs 3aKJio-
4yaTb B CKOOKM, TNOTOMY 4YTO MOBeJeHHe OOOMX ONepaTOpoB SICHO ONpeleseHO KaK HalpaBjJeHHOe Ha MX
onepanzbl. [IpedukcHbIl onepaTop ++ UM — U3MeHsIeT CBOH olepaH/, Mepel BbIIOJHEHUeM JII0OOH Apyrod
onepaluu, a NOCT(UKCHbIE BEPCHHM HUUEro He M3MEHSIOT, [I0Ka BCe BblpakeHHe He OyzeT BblYMCJeHO. B
000MX CJy4yasix 3TH ONepaToOpbl He BBI3BIBAIOT OLIMOOK NPH UCIIO/Nb30BAHUM CJIEBA OT ONepaTopa BO3BELEeHUS
B CTeleHb, HAllpUMep:

let numl = 2,

num2 = 2;
console.log(++numl ** 2); //9
console.log(numl); // 3

console.log(num2-- ** 2); // 4
console.log(num2); // 1

B sToM nmpumepe 3HaueHHe numl yBeJHUYMBAETCS Nepel BHINOJHEHHEM olepaTtopa BO3BeNEHHS B CTe-
neHb, 103TOMY numl noJyyaeTr 3HaueHWe 3, U B pe3dy/bTaTe onepauuu nosyudaercs 9. [lepemenHass num?2
COXpaHsieT 3HaueHHe 2 repej BBINOJHEHHEM OIepaTopa BO3BeNeHHS B CTeleHb W 3aTeM yMeHblIaeTcsl 10
l.
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Metop Array.prototype.includes()

BosmoxHo, Bbl moMHuTe, uTo ECMAScript 6 no6aBusa meton String.prototype.includes/()
I/ TIPOBEPKH BXOXKIEHHs TOACTPOKH B cTpoky. [lepBoHauanbHo mpenmnosarasnock, yto ECMAScript 6
n00aBUT Takke MeTol Array.prototype.includes(), 4yToOb obecneyuTh einHOOOpasue (PyHKLHO-
HaJ/IbHBIX BO3MOXKHOCTEH CTPOK U MaccuBOB. Ho onpenesneHue metona Array.prototype.includes()
He ObLJIO 3aBepiieHO n0 okoH4YaHus pador Hax ECMAScript 6, moatomy merton Array.prototype
.includes () Obl1 no6aejeH B penakund ECMAScript 2016.

Kak ucnonb3yercsa metop Array.prototype.includes()

Merton Array.prototype.includes () npuHHMaeT ABa apryMeHTa: HCKOMOe 3HayeHHe U HeoOsi3a-
TeJIbHBIH UHIEKC, C KOTOPOTO J0JI’)KeH HauWHaThCs MoucK. [Ipu Haimuuuu BTOporo aprymenta includes ()
HayMHaeT MOMCK C yKaszaHHoro uHuekca. ([To ymosyaHMIO TOMCK MPOM3BOAMTCS, HauuHas ¢ uUHAeKca 0.)
Ecnu ykasaHHOe 3HaueHHWe HalJeHO B MacCHBe, BO3BpalllaeTcs true, B MPOTHBHOM CJydyae BO3BpalllaeTcsi
false. Hanpuwmep:

let values = [1, 2, 3]:;
console.log(values.includes(1l)); // true
console.log(values.includes(0)); // false

// HauaTb I[IOMCK C HHIOeKca 2
console.log(values.includes(1l, 2)); // false

3nech BbI30B values.includes () Bo3Bpamaer true mis 3HadeHus 1 u false — nsis 3HaUeHHs
0, motomy uto O orcyrcTByeT B MaccuBe. Korma B BBI3oB values.includes() nepenaercsi BTOpoH
apryMeHT, TpeOYIOIIMH HauaTb MOMCK C HMHAeKca 2 (B KOTOPOM XpaHHUTCS 3HaueHHe 3), OH BO3BpallaeT
false, notomy 4To 1 OTCYTCTBYeT B 3JieMEHTaX C MHAEKCAMH MeXIy 2 U KOHIIOM MacCHBa.

CpaBHeHHe 3HauYeHUH

Jlns cpaBHeHus1 3HayeHUH MeTon includes () HCHNO/b3yeT ONepaToOp ===, HO C OJHUM HCKJIOYe-
HueM: NaN cuurtaercsi paBHbIM NaN, naxke eciu BelpaxkeHne NaN === NaN BosBpauiaetr false. dtum
mMeTon includes () otanyaercd oT Metona indexOf (), KOTOPBIHA UCHOJb3YyeT onepaTop === 0e3 BCAKHUX
uckJoueHnd. Caenyolnil npuMep N1eMOHCTPUPYET 3TO OTJIHUHUE:

let values = [1, NaN, 21];

console.log(values.indexOf (NaN)) ; // -1
console.log(values.includes(NaN)); // true

Meron values.indexOf () BosBpamaer —1 nasa NaN, naxe ecad 3HayeHMe NaN NpHUCYyTCTBYeT B
maccuBe values. Meton values.includes (), HanpoTuB, Bo3BpallaeT true ajs NaN, moTtomy 4To
OH HCIIOJIb3YyeT APYrod Croco0 CpaBHEHUS 3HAUYEHHH.

Korpna tpebyercst mpocTo MpPOBEPUTHb MPUCYTCTBHUE 3HAYEHHUS B MAcCUBE M He HYXKHO OIpelesisiTb ero
UHJIEKC, 1 COBETYIO UCNOJb30BaTh includes () U3-3a pa3/juM4yuid B UHTEpIpeTalUU 3HauyeHUs1 NaN Mexnay
includes() u indexOf (). Ecnu tpebyercs y3HaTb UHAEKC 3JeMeHTa, B KOTOPOM XPAHUTCSI UCKOMOE
3HayeHue, UCrosb3yuTe Meton indexOf ().

Eue onHa 0co6eHHOCTb 3TOH peasM3alMu COCTOMT B TOM, UTO OHa cuMTaeT paBHbIMU +0 u -0. B sTom
caydae indexOf () U includes () MOKa3blBAOT OOUHAKOBOE IOBEIEHHUE:

let values = [1, +0, 2];

console.log(values.indexOf(-0)); // 1
console.log(values.includes(-0)); // true
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3nech 06a Merona, indexOf () u includes (), obHapyxusatoT +0, kKorna Tpebyercss Haiitu —O0,
noToMy 4yto 006a 3HAueHUsl cUyMUTaloTcs paBHbIMM. OOpaThTe BHUMAaHHE, YTO 3THM OHHM OTJIUYAIOTCH OT
Metona Object.is (), kotopblii cuutaer +0 u -0 pasHbIMU 3HAUEHUSMHU.

U3MeHeHHe 00n1acTU BUAUMOCTH (PYHKLUIK B CTPOroM pekume

Korna cneundukanuen ECMAScript 5 6bl1 BBeieH CTPOTHH pexKHUM, SI3bIK OblJl HEMHOTO MPOLIe, YeM
nocsie Beixona ECMAScript 6, Ho ECMAScript 6 Bce elle mo3BoJisieT BKJIHOUYATh CTPOTHE PEXHUM C MOMO-
b0 AMpeKTUBBl "use strict". Korma sta aupekTHBa Hcnosb3yercss B IMoOaJbHOU 00J1aCTH BUAMMO-
CTH, BeChb KOJl BBIMOJIHSIETCS B CTPOrOM peXKUMe; KOra 3Ta AUPEKTHBA UCMOJb3yeTcsl BHYTPU (PYHKLHMH, B
CTPOTOM peXXHMe BBITIOJNHSETCS TOJBKO TeJo 3TOH QyHKuuu. B nmocnennem cnyuae B Bepcun ECMAScript
6 Bo3HMKaeT mnpobsema U3-3a TOrO, UTO MapaMeTpbl MOI'YT ONpele/siTbCsl 6oJiee CI0XKHBIMU crioco6amH, B
YaCTHOCTH C TPUBJIEUEHHEM ONepalrd NeCTPYKTYPHU3aLHUU U ONpefiesieHueM 3HaueHUH N0 YMOJMTYaHHIO.

YToObl MOHATB CYTb NMPOOJEMbl, PACCMOTPUM CJEAYIOILHHA MPHUMep:

function doSomething(first = this) {
"use strict";
return first;

3necb MMeHOBaHHbIH napaMerp first mnosaydaeT 3HaueHue No ymoauaHuio this. MokHO OBLIO GBI
NpeAnoaoKuTh, 4yTo £irst nmosyuut 3HayeHue undefined, noToMy uTO B MONOOHBIX CaydasiX CHeLU(U-
kauuss ECMAScript 6 Tpebyet oT nBuxKKoB JavaScript nHTeprnpeTHpoBaTh MapaMeTphl KaK BBINOJHSEMbIE
B cTporoM pexkume. Ho peasnsoBaTh MHTeprpeTaluio NapaMeTpoB B CTPOIOM pexxuMe, KOrjaa IUPeKTHBa
"use strict" HaxomuTCs BHYTPU (PYHKIIMH, OKa3aJ0Ch CJAMUILIKOM CJIOXKHO, IOTOMY YTO MapaMeTpbl CO
3HQUEHHUSMU MO YMOJUAHUIO CaMU MOTYT ObiTb (DyHKUHUAMHU. M3-32 3TOW CJ0KHOCTH OOJBLIMHCTBO IBUXK-
KoB JavaScript He peanu3y0T 3Ty 0CO6EHHOCTh U OCTABJAIT B this CCBIIKY Ha r06anbHBIA 00BEKT

DTa CJ0KHOCTh peanusauuu oObsicHseT, nouemy B ECMAScript 2016 6bl0 pellieHO CUHUTAaTh HEIOMY-
CTHMBIM HCIIOJIb30BAHHE JECTPYKTYPHPOBAHHBIX NapaMeTPOB MJIM N1apaMeTPOB CO 3HAUEHHUSIMHU 10 yMoJya-
HUIO B (DyHKLMAX, Ille NMPUCYTCTBYeT AUPeKTHBa "use strict". Ecau B Tese (QyHKUHUHM HCIO/b3YyeTCS
aupekTHBa "use strict", oHa MOXeT UMeTb TOJIbKO CHRUCOK NpOCMmblX napamempos, He IpeaycMmar-
pUBAIOLIMX NECTPYKTYypPHU3aLHMIO U He HMEIIIHWX 3HauyeHUH 1o yMmoJsvaHuio. Huke npuBeneHbl HECKOJbKO
NIPUMEPOB AOMYCTHMOrO M HEOMyCTHMOIO MCHOJb30BAHUS IUPEKTHBHI:

// OONYyCTHUMO - HCHOJIL3YIOTCS TOJIbKO [POCTHE [IapamMeTpEl
function okay(first, second) {

"use strict";

return first;

// cHUHTakcuueckas omubka

function notOkayl(first, second=first) ({
"use strict";
return first;

// cuHTakcuueckas omubxa

function notOkay2({ first, second }) {
"use strict";
return first;
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Bel Bce ellle MoxeTe MCMONb30BaTh "use strict" co cnuckaMd MPOCTBIX MapaMeTpPoB, U HUMeH-
HO Mo3ToMy okay () HeHCTBYeT B TOJHOM COOTBETCTBUU C OXKHIAHHSMH (TO €CTb TOUHO TakK e, Kak
B ECMAScript 5). ®yHukuus notOkayl () BBI3bIBa€T CHHTAKCHYECKYIO OLIMOKY, MOTOMY YTO COTJIACHO
ECMAScript 2016 B QyHKUHSAX C MapaMeTpaMH, UMEIOUIMMH 3HAUEHHUs 10 YMOJYaHHIO, HeJNb3sl MCIIOJb-
30BaTh OUPEKTHUBY "use strict". ®yHkuus notOkay2 () TakxkKe BbI3BIBAET CHHTAKCHUECKYIO OLIHOKY,
MOTOMY 4YTO AUPEKTHBY "use strict" Hesb3sd UCNONB30BAaThb B (PYHKLUMAX C NECTPYKTYPHUPOBAHHBIMU
napaMeTpamH.

B nesom 3T0 H3MeHeHMe YCTpaHsSeT HEOAHO3HAYHOCTb JJIsl NPUKJAAAHBIX NporpaMMHUcToB Ha JavaScript
U CJIOXKHOCTb peasin3aluu /s pa3paboTUMKOB ABUKKOB JavaScript.
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